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IW*a 1 1 7 - K*£ tWv h Win*Eu 
J6£T*W*»»fc¥8t$ftfcWW*J^fcU ^<0f 
IbKJfc LT L # v»«*ffi**3E-ffc U Li v>{fE Kl£ C 

(n S 2 ) O^-fitf- 9 SrM^UK^o^- vJ£ffi-C> -=e 

l£K <D>^e 'J ■tfl'CiSfiSlcf-^ti 

a*36*4 £ ft ft B^K KWiS"*- ft 47- KilEO 
/^xitil&^i&^T-*-? JciEfCWWI-ft i o KLfc 
**5&*ftU»¥K**'*-ft £ i: ft t -Tft^iSfltt-^ 

h mm kis u -c*att® **«u» s ft * a#? h ? > -y* * 
^u^7 f i iyf v - xm-t&Wiz ftfc 

h £fflv>T_h|En If? h (n^2) ©#lf-H 

-b^tc^iiitf J: -5 KL 
fct i *«F«i:i-ft 1 IB«0>P»«tt¥*frlB* 

w««3] ±B#*a*w«i#*tt» ±e*s&*. 

liflEl$K±E*§&*#&^ ^'J -tA-fcSSttSftfcai 

fte* nnmEEi9:je*&*fliit> ±ffi*sa*»fM* 
muf*p-r ft - 1 k i o . ±iB*?*fi-j ^ v - K»«m<o-'< a- 

ie> ^'jxhT/^i ±e tr ^ f & t oiw<o±EjHR b 

?>~?A9*i}'y h*7£-£ft«;l±K!5:£L, ±fB7- 

±!E#§&*#&<a>*';-fc;l'<D^**;i'£± 

ffiicfem^^-ftiii-i 0, JlE*#&****o.**'J 
-t ;n;W L T flKftfc f- * # ^*-A*KI*o S ft ft * 
3 fcftWfcfr n^a/c-t £:i#ft £ i-ft« *S 2 IE 

[«*«4] ±E»#a*«l«¥«li, ±fEJl«t*7 
h « * ±E» * i&* f - * Kl£ C /s It J± KKjei" ft * 4 



2 

15 f 51 b ■£ ft i 7 K L £ £ & #fi 1 1 ft W*3I 3 
E*<&*»S614*i*#E1i§SElto 

tt&O**:') -feAO-9 ^fJeOSiji^U^^iO 
•f- ft ft-**'; -tJWtttLTtt, ±|E7- 

ilia«»w7'-^o#Sji*.A*HJ*6$ft« J: ^ ±EI 

ft^^ 5 >^*WW+* J: d tcL)tii:S:#at-rft^ 
*«'3 IEttOTF»IStt**#fE1t^«o 
[lt*«6] ±IEm§ii^$IJ«¥Sti^ ±IEm^O# 

##^v^;K0gjiv»7'-^***#2 s iftft> 

20 ty-fe <b HS^Ct'- ^ CO* § ji* & ft ft ± 7 

±IEiMKt*^ h^*±fE*§^*7 :, -^tciSC/t« 
EElcSS^i-ft^^ 5 >^*«l»i-ft J:dCUfcitt4* 
ft t -T ft 5 lEtt<7>^»^t4#*#tS'li£Efi 0 

Id Criffta»i:*8 $ ft7t«W»^jb *0 JE 
-fktcJSCT Li wHSJEtf^fc u Liv^mffil-lSC 
Tt-ffl^x-^^IEISI-ft^^U-t^^^Lv i^l- 
( n S 2 ) W^ffir-*- ^ Sr^iJlC^o^- vJ^ffifpi * 

30 f-?t^^St^ot> ##^*»)^B#tC, 7- 

U -b K t-*- * # ji*73 s 4 $ ft ft B#H I- J* 

jS-f- & H^)S9 4 7 - KHIEO^A' xBSti 
^tctSL-cWfft i IzLfcZt S-#ftt-tft^«fl 
•tt^^E'lt^fiWT'- * # § ii^^feo 

[»*3l8l ±E^»?§tt**#E1fJlgl±. ±Ep< 
■=e V -t ;v30*«8ScfflSM $ ft. «t tfflb*^- 

hWffKlSC-cSattSlj^WW^ftftjlWh v >->*^.^ 

Y 'J >^*«^?!|HBEBSftTv»ft m-ft<o* * 

7ttOT*<bi9, **7y-^ h ifclin-*)H:Jl'77 
-^hil^tlffinlfy h (nS2) co#-ffi-r'-^^ 

£ t * # ft b -t ft 7 

> * 'J -fe ^ t m% S ft>t a*? y h ±E* § a 
50 fr7-9\zfcttz%&.\,z®.<g.Lxm%&*-*fti 
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mz&fc-T Z> 9 4 5 >fi:±mWZ&X-7'-9\zfcCX 

»?M< IS^g-f S^Kfi, ±Kji#?kfy MH£_L 
K^SII^enSD^^ t #K±fE# # &&*m<0 * * "J -t 
i&OtS^mJE £±IE« § r- 9 \zfc C TtmEE KisD 

-b mz # l x mm*) % r- 9 <om # ^ £ ti & x 
>> k l 7t £ t t -r h 8 ts«^^»i&tt* * 
mmMmvr- 9 # § 3i*^ft 0 

[fifSlO] ±ffiji#?kf ? M^iffiS^Mf- 
^IciSC/tmilKlSJe-f 5 ±fE»#2^ 20 

L/^t^gttS 1S*« 9 f E»c<D7F»#£tt ¥i»#fE 

i^R#^T'-^os : ^^*^5g^$ns «t -5 k, ±sesir 

* J: 3 K L £ * i: * 9 iE«cD^«f£13: 

v» f - 9 1?% &&itiz> -t ;v ji» c> JR^t*- * 
0# # £ ft 4 i 0 K > ±E»iR if 7 h « £ ± 40 

[0 0 0 1] 

loco^- : e , J-t;Hc2 kf-7 h&±<D&mT-9ZUffi.-t 

#&*KajBLT'»a**w-c**o so 



4 

[0 0 0 2] 

[«*©tt#i ffl¥> &mmmm.*?^-Y7*<i 

* HJl'OlinM JitfflSii^ NORM tN AND 
T T0J , rij O2O(0fl[S-i:&f-^*|E1i-r4 2 

(D±&m.it<?>mmzm\ im<oj^ev-t^iz3^j± 
wo7tmm±*mfciimmw.-t> { &mztix^z>o 

[0003] ^#ffiMO^»^tt#*#ffi'lf.^ 
f tLTIi, •CTx.l£> 1 fflco^ *'J -t^ >• 9 ^ 
2\£y Yfrtb**) 4m.*t2>7-9*im-tZ> 4<tl9<0 
NANDS77 yyi^t'J^, lfflW^i^U-fe^ h7 
> 9 iZ 3 If f hfrbtt'0&iAZtZ>7-9 Srf2Ht-r 
4 8ffilSONANDa7 7^->^>*'J^t*73^4 0 H 
81C, Si^m<Oli ANDMy? -y ->o.^<*'J (Cislt ^> ^ 

L, 9 , yy^>mmit^^ 1 )-t^hy>^^9<D^m& 
[0 0 0 4] m 8 IZTj^i-J: -9 IC. 8ttI«NANDl7 

#v»-fir®svth(i, roooj, roou, ro 1 
oj , ro 1 1 j ^ nooj, riou, ri 1 
oj , run o#f-^rt#KitiSi-*8«» («• 

*7-t3-*0) £i£o 18*, VVF1. VVF2, VVF3, V 
VF4, VVF5, VVF6, VVF7 lt£tt.Wz.itI&-t Z^V V 7 4 

RD1, VRD2, VRD3, VRD4, VRD5, VRD6, VRD7 li#*t^tc 

*1"o VVF7 >VRD7 >VVF6 >VRD 

6 >VVF5 >VRD5 >VVF4 >VRD4 >VVF3 >VRD3 
>VVF2 >VRD2 >VVF1 >VRD1 tZtl, —Wi^lf 
i, VVF7=3. 8 V, VRD7 =3. 6 V, VVF6 = 
3. 2V, VRD6=3. 0V, VVF5= 2 . 6V, VRD5 
= 2. 4V, VVF4 =2. 0V, VRD4 =1. 8V, 
VVF3=1.4V,VRD3 = 1 . 2V, VVF2=0. 8 V, VRD 
2 =0. 6V, VVF1=0. 2V, VRD1 =0Vtib 

So 

[0 0 0 5] bz\hX^ -J&H, #fSONANDl7 

§ ii*73 -a t lt, » § a* f - * kid c x e h «am 
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H*ttja*6>SUB**L&o £*>8ffiffloNANDS:75 
7'>a>*'JOil^ Sffllttiwtt^ H8 (a) \Z7F-f£ 

7 b»*EE*0 Vi:, »*a*7'-^* f T0 0 U coi§ 
? M*«E*0. 6 Vfc. TO 
1 0 J <0»-frOtf 7 1 . «§i&*T' 

TO 1 U H»mEE*r 1 . 8VC, 

2. 4 VIC mZ&frr-?tf [1 0 1 J <DHi&<D\£v 
Yffl&E.i3. 0 »*a*7*-^* t n 1 0J 05 

i^lf7hSSE&3. 6VC, IJMf-^ ! 
n 1 U <£>»£-Ofcf? b*l*EE*8. 0VfcKj£i-;H 

tarra B# KS&T * * - £ **«T IfeT* * & o 
[0 0 0 6] 

NAND1777 v zl* -ty 0*§ii*Kl^^*v^T 

t?^)^-fe;v*7^-^ b ifcl±n-*)Hr;i/7^-^ b £ 

[0 0 0 7] £ |9i#lLT, *^7^h 

tIV^t*a**tt»«^tRWt&. NANDI7 

Y-Y (FG) *itf3> bu-;V>5r*- b (CG) 

&o N ANDI7 7 y ■=£ U O^^eU -fe^T W \Z 

SM^itf^^'J ■teA' b 9 >v**Mo ~M7 taot 
-oco^y ^ b y v^iSJJiti/^o -**y* b 

yv^eo— SB u^ey -t^ b ^ > v^^M7 <o 

>) liaKh7>y^^DS*:^Lt^7 b*ftBL k» 

-^«SLi:ft*?iitv^o tLT, **y-te*h? 

-mw.L0-WL7t««*^ »4Rb7>v^>D 
Soy- btf* Kl"f h*D S G t&m* 

HdSSGiSUHm. 

[0 0 0 8] h*JBWc*£a**ftfci* 
v*-CWt, KW b*D S GOWBEiFVccU 

^»:RgSft4i**:, v-^IJI«y-fSSSG 

y >^ ? i«?^i:> a«?$*ifc>*y * b y 

* e 7 b # 7* * KJfc C £«EE VBL 
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SJtfcify m^Jf-^-yMWii7n-t^ 

fc«R7-KII (H9 ^i"«|t?(47- K»WL4) i* 
9f5eO#£&*«ffVPGM KKjSStiii:*^ **ua 
^O^iiRy- K«ft* ? « S d£*'<* mil V pass KVPG 

m) Wftjfestu #§&*^o>*y*;vb7>v* 

[0009] t §Mf-^«*ttitH 

io £ (#*ji*«7'-^* t Ti i U ) o^^'J-fe;vh7> 
v^^^f-^^;vi5^^S4R«ao>^y^ b y >v<o 
^^'J-fejuf^yy^^Of t^;Hi> -t©^<=ey* b 
y > ^eo K W vHOiiiR h7>yX^DStaot^ 
iS+Aey HIBL*?)«I»)«*^ 7- KIR 

b £tL& 0 

[0 0 10] L*L4#?)x •fe^77*-^Mfclin- 
*jv^;i/7y-^ b *Jflv>fc*§ji*#&-eU\ ±»L 
KW >ffl]SS#?^- httDSGA*VccV^^ 
20 UK56S^*fc*. If ? b*B Lfc^LT^y* hy 
>^o>^y-e;v b 7 yy^^of^^^^Mfl* 
*ffiuu ^y* by kw >m<o%$i b ?>v 

^^DSl-ioT Vcc— V thDSG (VthDSG 1431*? b 9 

*§ii*P$iw\fy nftBL^enipr*&*so±iR 

(4. Vcc-VthDSG ^^-7-y>^£/:IE> tajxJf 
1 . 5 V t^^>c 

[0011] Sfc, ^ilONANDl77 y->i>* 
y Ki3V*-Cl4, »Sji^jga^^fe(4. SSii^r'- 
30 ^jcigfri9:3&**L*if ^ b^mffi^^&^x- ^ fc 

8ttI^NANDl77 7ya^ : e , Ji:i3^i:i^ 8ffi 
07 ^f-EBt fcfy b^SSc^^co^^^^W^^^^ 

a*65^«4, »*a*7 r -*a f ro o xj 

(x : 0Ztz\*l) <Dm&<D\£y MllffiOV, 

ii^-r'-^^ To i xj (x : 0 2 £(4i) <nm&<o\£ 

y HR*EE*VB 1 > Tl 0 xj 

(x : 0 2 £14 1) <om&<D\£y bH«ff^VB2. # 
Sji*-?*-^* 1 Tl 1 0J OS^Comff^VB 3> 
40 thfrT-Ztf r 1 1 1 J <DWs&<D\£y biKSffi* V 
cc (££L. VB1, V B 2 , VB3liOVi WJ< 
Vcc«t f}/h*v*mffi) kv^o/s**!^ M©f-*i: 

•2) o 

[0 0 12] U^oT, ^fL^T% 8ffiiy<7)NAND 

i7 7 ? -ty ^istt^iE^<^a : i^B#^t4, « 
x.ifi8 (b) n^-r«t^^> tt^^^-r-^^roo 

x J (x : 0 2 fcii 1 ) <om^<0\£ y H»«ff*»0 V 

»*&*7'-*a t ro i xj (x : o*fc»4 i) o 
50 i^oe-; htlE^l. 2VI:, *ia*f-^** 
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noxj u : o sfcwt i ) (om%<D\zv bmn>E& 
mmeee**i. 5vc> »£2 6 *7'-*a* r 1 1 i j 

[0 0 13] HTK, HB*#J»LT, £tt£?MF*& 
**fT3 J: ^:Lfc8fiI^NANDi75 r>j.^ 

[0 0 14] HI 0 14. *U*KHJ«AK4 !)ft*Sft 
TV^8ffiaONANDS77 7V^>^'J G0i^g|5£ 10 
t^-To 11 0lcj3V>T. ff-^l 0 1 l***V*)VTl"( 

[0 0 15] Ell 0 tc^-f4 ? ^^y-fe^TWl 
0 1 14, 7n--f-f h (FG) 45 4 0* 

=i> >n->Hr*- h (CG) **U *n-r*t^3 Ify 
K^)^ 'J 1 Lt«t6t*MO S F 7 ^ 
•ty -fe/1/ F7>y^^) h U ^^ttCEiSfifct 

h^I^7- KiSWL 0-WL 1 5 K«Sc£ 
it/^^'jxf y >^A0-Ani:J: *9 £ *tT v> 20 
£0 01 OKiSV^TIi, y >^A 2J1U 

[0016] ^^e'JXh'J >^(4. Vv 

y >^A0I4. ^^eU-tr;vh^>v^^Mo-o -M15-0 
K4 »}M^fLTv^ 0 >-=ey-fe;v h 7 > *Mis-o 
<D K W VWmSR h 7 > v** D S OOV-^ <h}£M £ 
ft> SKh9>^^DS OOKl/^ >**lf* M&B L 
OtgSESatv^c — >^V-fe^h7>v^^M 
0-0 (^)V-^^M F7>y^^SS0OKl/r/t8 30 
«E3*U SlRh^ V~>*** S S 0^)V-^#7-^»S 
L i:«MScS*tTV**o ^^U-b^h7>y^^M 
0-0 -Mi5-o<7)^ > h n — /i^- h -?-*t-F*t7— K 
iWL 0 -WL 1 5 i8aHtV>5o > *v 

* h U >^A 1 14, ^V-b;v h 7>v^^Mo-i -M 
15-1 <t 01Sj&£*tTv^ o >^V-bJVf7 >v**M 
15-1 KM F7>y^^DS 1 OV-^fcg 
MS^ IiRh7>y^^DS 10KW>^7 h» 
B L 1 t«ft$iXTV^ 0 >*y -te^ h v 

* M0-1 O V - * h7>y^nS10Kl/^> 40 
£®*%£tu HRh7>y^^SS107-^#7-^ 

- KSWL 0-WL1 5 £gM££ftTV*£ 0 i CO J: 7 K 
^^nMJV^AO, A 1 ifeo 
> *y * h y >^A 2 - A n KMLTfcm«^««|»« 
fcS*iTV*& 0 L/:^ot, >*y* h y >^A 0-A 
n<0-SB(4, IiRh7>y^^DS0-DSn*^Lt 
fcfy HlBLO-BLnfcjMlSii, 

A0-An«i, Mf7>v^^SS0-SSn so 



8 

F7>v^^DS0-DS noy- h***a<OKU>f > 
ffliJiS^r- MID S G fcSMSSfu MF7>y^^S 
S0-SS n<DY- htf&&<DV-xmm$lY- MRS 
S G fc&$c$*tT\/>£ 0 >^y ■fe^TH 1 0 1 Ki3V> 
T 14, ±2(7) J: 3 4 > -=6 y * h y > A 0 - A n 

[0 0 17] tfy h^B L 0 43 4 t^B L 1 fctflSLTK 
tt^ttTV^lf y m*ff»^HJ»l 0 2li, 
;^MO S J* 7 b 7 > v**N 1 0 1 ~ 

N 1 1 1 > >f >^-*OAffi:fcH±*i»^LT4&7 y 
f@ISLQ2, LQ1, L Q 0 i3 4 l/pf -V^^MO S 
h7>yX^^?,i-2,h7>y^^Pl 0 1 K 4 13 «Jffi 
S*tTv** 0 2*:, lf7hjSlEMBftl0 2*e> 

*4. m&<Dfcm.&mtmmztitzv ? MttE««5-f 

>VBL1, VBL2, VB L 3 ^*ffi£*tT^& 0 C 
^NANDS77 7yi^ ; tV i:^v^tli> 7 7fiB 
LQ2-LQ0t*tflo^^7 MtS^iffil 0 

(tf^ hjashared) ^oTV^o Vfy h«aBL 

[0 0 18] If ^ m«EE«^0»l 0 2tc4 [J, #^ 

SJi, -5-^ tfy h««BE**Vf -7 MftB L 0, B L 1 £3 
tT^-ty-feJl'T W 1 0 1 <^>^y -fe;Vh7>v^^ 

[0 0 19] Vf^ hiSLB L 0 KS AiOHHI4. 

y^^HNl 01434VHN10 3 i^EWI^SfW S fLT 
v*& 0 kf7hjBBLl ty^KSAt<OMi:ii, 

^»JEC0 nft^MO S h 7 > 
y^^HNl 0 2i34^HN 1 0 4 ^tt^JU^^^^T 
v^o h77y^^HN101, HN1 020^-M: 

1 0 Kl/^f^- Kjf-^A i B^«#&S 

ft. h7>y^^HN104Oy-FC7Kl/^f3- 
K«-§-A i N*«ttttSilA 0 

[0 0 2 0] fcf y Mft«£^EIK 1 0 2 KiSHTte, 
y-KSAit««EVcc (Vccii^Jxtf3. 3 V) CO 
M7>f>torii:f7>y^^P 1 0 l#««SiiT 
v**o h5>y^^P10 1 h »CI4«|«l«-g- Vre 

f it -60 KSAk*»9-f >tOM 

t:h7>y^^N10 1#Si^tLtv^ 0 h7>v* 
^Nl 0 1 cor- Hc(4ftlJ»fg^-D I S^tt^^tt^o 

[0 0 2 1 ] tT-7 MftWEft^QKIl 0 2 tcis^ 

■C(4, F7>y^^N 1 0 2<7>KW>t!>V- KSAt 
»a*itTV^4 0 h7>y^^Nl 0 2<7)7-^A ? f7 
> v * * N 1 0 3 , N 1 0 5 , N 1 0 7 , N 1 0 9 <T> Y 
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W>fc*KS*iTV** 0 h^>v**N 1 0 2<oy- 
h KfifclJftl^P GM«»tl^o 
[0022] F7>y^^N102OV-^tIi7^ 
ViOPfllC h 7 >v**N 103, N 1 0 4**Hy!lK3S 
«SJlTV>4 0 f7 V'/^^Nl 0 2<0V-*fcfcfy h 
MEft»?-f>VBL 1 tOB*:h?>^^Nl 0 

102OV-^ilf9 H»lEft»?^fVVBL 2 
Bi:h7>^^N10 7, N 1 0 8**l:yfl^«cS*t 
tv^o h7>v**N 1 0 2(OV-7s k *f y h^HiEE 
M7^f>VBL3^r^:h7>yX^Nl 0 9, N 

110, Nil l#ll[M^»«S*tTV^*o 

[0 0 2 3 ] 77fil»LQ2 f LQ1, L Q 0 ii-f-tt 
-r*L|E«y — K Q 2 , Q 1 , QOfc, f ORD&fEif / - 

K/Q2, /Ql, /Q0^tLtv^ o *±5. /l± 

[0 0 2 4] 9 yfBRLQ 2<OR!f£ffi1i/~ K/Q 2 
lih7>yX^Nl 04, N 1 0 6 co^- h kigtnZ 
ft, ifi'lfy- KQ2(ih7>y^^Nl 0 7, N 1 0 9 

«y - K/Q 1 li h 7 > * N 1 0 3 , N 1 0 8 <0** 
-ht««Six, |B1Sy-KQl(±h7>v^^Nl 0 
5, N 1 1 Ocoy- h tgi^titv^o 7 y^IalttL 
Q 0 (DRIfcViWiS - K/Q 0lih7Vy^^Nl 1 1 <D 

[0 0 2 5] ^08«S0NANDI77 y 

><*y 0#§di^i&^lcov^T, Ell l^Nr/^f 

[0 0 2 6] *S&*»ftO«r^«i, IMfPGM* 

N102W7J^ e^HSiBLO, BLlt*§ii 

*M«Difti o 2 t*»«joii**LTv»*o ^tr> mm 

RN^iW K«*A i B, A i N** (V 

cc-Vth) i^;w::1S:5e$*i-cv*£ 0 ^otlh7>y 
**HN 1 0 1 , HN102, HN103, HN104 
Y9 >y^^N 1 0 1 i ? t>LTV^^ £ KJ: 

ffiite7>f>VBLll±tEVBn:. if ^ n»mffi«» 
7^yVBL2(ilEVB2C, If <y h ilEM7 >f 
y V B L 3 lita V B 3 i:RjESfttv^ 0 Clft^m 
EEVB1, V B 2 , VB 3 1*0 V <fc >9;*:§ < Vcc* 
^V^mSE-CfeO. — «***f*i:* tffVB 1 = 1. 2 
V, IEVB2=1. 5V> IEVB3 = 1. 5Vt* 

o 

[0027] r^ffi^^a^^eib^ixfc**^ 

10 2^7 7 ^HOESL Q 2 , LQ1, LQ01: 

mszti, fit, ^oti^f-^ ? 7 7f@KL 

Q2, LQ1, LQ0fc#9i£4*iT«j*S*i*o 
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h^BLO, BL l3M*tt?>f >t-8DU«S*L*o *L 
T> l«flfTRN£J:tf7 Kl/^f3- Kfr^A i 
B, A i Ni>*VccVk±<Dffifc<D^<1 ffilxlf P 5 

V (ffi^ffiLf$<7V**mEE*t> 5-6 VSKOlff) l"< 

(GNDW) KfS:^S;M&o rftfcj: !!K £fcfy h 
«W*VccK****i*q >*y-te>UXW 1 0 1 

<D K W h»D S G^VccV^Wl, V- 

io ^IBOa*?^*"- HISS G**GNDl^>W-ia56S*i&o 
^ y ^ h y >^A 0 co^^eu f 9 > *<£>^-v 
*;i/CH o& ifl^^ey * h U >^A l co^y -fe;v h 
7 yyX^Of ^^;VCH 1 H\ (Vcc-VthDSG) \z 
%mznz> 0 VthDSG (iS*?h7>v^^DS 0, DS 

[0 0 2 8] 7Kl/^fn-KlfAiB, A 

ft& 0 Will >^^PJ>/A0#tl 

20 £<D»£\ jWfll«-SJ-Vref **tfy HftBLOi^'J- 
/fttO*»«: h 7 >v** P 1 0 1 # s 
at+ifc^nrtgft^rfi^^^oWffi (flx.lf2V) KK 
5fe£*t£o 7KMfa-KOTAiN#n-l/ 
^ (GNDl/^) Ktt5feS*U h^VvX^HNl 
0 4#*7#»fcffl9»ite>*U FIB 
L 1 ^VccU^m^tL^^T^n-x^ v^tKJ&fciS: 

>-=ey * h y >^a i -=ey h ? 

^ft^il/CHl* s (Vcc-VthDSG) 

30 [0 0 2 9] fit, -S0#Fpmam. WfP«*PGM 
^/N-f U^;vnfS:^^nT h 7 >v^^N 1 0 2^^> 
tc^JO^i^tL^o Z<DZtX^ mRVy HUB L 0 t 

if v hn*BE&£iaiki o 2 t#»asfL, s«tr^ h 

HB L 0* f »*a*7'-^^J6Cfc*ffi*-K5e**t&o 
[0 0 3 0] tl^f-H ? TO 0 xj (x:0J/: 
lil) <£>*&^KH ^7>y^^N103, N10 4** 
B 1 0 tCiSV^TP ATH 1 T^$ii**attt** 
JKJft*^ kfy h«lBL0tt»»9>r>i:»«t**t&c 
L/:^ot, b*^y httB L 0 ^ J: If* * y X h y >^A 
40 o ^> -=ey -tr^ h 7 > 9<Dfr *;VCH 0 li G N D 

[0 0 3 1 ] fO 1 xj (x : 0i/: 

lil) 0»^UIi, F7>y^^N105, N1064* 
^>L> Ell Otci3V^rPATH2T*^$fi^mSiL6&>5i s 
M?tL, ify h»BL0liVf^ h»«E«»9>f >V 
BLUSI^Wo L/:4 ? ot, e^h»BL0i5i 

t/^ y ^ h y >^'a oco^^y-fe^h^ > ^ 

t^JVCHOIilEVBl (=1. 2 V) IwftmSft 
50 [0 0 3 2] t^^f-^HlOxJ (x : 0i/: 



(7) 
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O&&IZ&* h 7 > v**N 1 0 7, N 1 0 8** 
*>U Ell 0 IZ&^X? ATH 3T-7F$*i&mffi&ri* 

B L 2 tgMKSft&o L/:^ot> 1^7 MBLO^i 
h V > ? A 0 <D * *V Y 7 > V X 9 <D + 
•Y*;VCH 0 l±mi±VB 2 (=1. 5 V) KBtfBSil 

<<b O 

[0 0 3 3] #§a*r'-*j&* n 10J (x:0Sfc 
(± 1 ) OSfS-KJi. h 7 >v**N 109, N 1 1 0, 
N 1 1 1 L> 0 1 0 tCfcv^TP ATH 4t/T?n 10 

3 *U lfyh«iBL0ttlf7h««Ett 
^7>f>VBL3tIl?^o Lfc**oT* If y HI 
B L 0&£Zf*f)X h U V^AOO^^eU-fe^h^y 
y^^(Of-^*;VCH0li«EVB3 (==1. 5 V) £ 

[0 0 3 4] 4*. *§a*7*-*** Tl 1 1 J <7)i§^ 
*»»#3gjacStL^ tfy MRBLOli, «&7 
>f Jtflf y h?&tt#£7^ WBL1-VBL3 <0^ 

vcct:^t^ti^lT7n-f^ yyffl&\zzti, * 20 

^UXhU >^A 0 <D* *V h 7 > 9<D^-^ * 
;VCH 0 fiVcc- VthDSG KffiJtSit&o 
[0 0 3 5] ±2Lfc J: 9 IcaRSiit^*'^ h U > 

^a o t««S;h/cv**®Rtf? h«iB l o***§a* 

WL 1 5 <Dd t*a*W*^-yi ?^4M7- 

m***Sii*/^*flEVpass «VPG 
M) IzmfcZtl, ^O^y *;l^7>v**K**L 

[0036] :ot^ »sa*7'-*# riiua 

^co^^'J-fe^ h7>v^^(c^5V^T(i. 7- KH 
JCgpjoSttfc^- KMEE (#gii*«ffVPGM ) <h> 
^ev-fe;!/ h ^ >*J7s9ort-* *)\s^&.h<n%M\z x 7 

T >)7-y ^ hVW A h >*'J >^ (Fowler-Nordheira 
Tunnel ing : JJMBfcF N h > * U > ^) *9 , 7* 

n i U <o*< : ey-b)i'h7>z?A9<D** 
3$m$im<o**V * Y y >^A l co^^u-t;u h 7 yy 

*DS0, D S 1 \ztoX\£ y httlB L 0, BL1H 

ttjcr-^hsft, - n^co> *y -t^ h 7 > * n 

[0 0 3 7] ±2^)J:^:»«SfLfc81lONAND 
l77 7va^ : e , Ji:^^t{i, 

[0 0 3 8] £d^*t\ flUf, NANDl777'>a> 50 
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*yfcUv*THU *£a*»ffcB#fc % a#?7-K«*c*t 

/h*J*K4MaLT»*atr * i &ZtHfi?ft>tLX\t*& 0 
X*H«ttjA*b, »*a*Blttl»07-Ki»«EE*:»r 

I S P P (Incremental Step Pulse Programming) fcffc 
[0 0 3 9] L^L4^?>, ±aL/:8llONAND 

i*:lv\ *§a*r'-*rt* n 1 0J <D** 
y -fe^ h 7 >^^#iMt§a*i4r?)4v^J: -5 fc* 

a* n i oj <v**v*)i'<D7*>wz&fr&mtfWii>m 

tM^ey -fe^ri* 1 El§o*&a*TTjK#§a*i''<Ji' 

7- K««BEo*D«ifl[^ aaaw&Kff J: »9 

n i oj ^»-froa«w4ify h^mstn 

^^•sji^^ratesn&fc*, t*-^ r 1 1 o j x 
»9 « § ^ n & > * y 

Tfi:<ia:3e*tt-5ii:H4r* (a«"Ctt I S P P £>H«& 

f-ftf n i oj ^wtf v namEoasffitu 

Bf«9tei:*>3!ti3. 6-1. 5 = 2. lVti^o i<0 
a»»4r I s P POB*&l$^WflElili«i 7 Vt 

[0 0 4 0] Lfc**ot\ Cl^^^ogfitJlj:, tf ^ h« 

««tt**#SB«««45 J: * O ■f - * « 8 ii^^ft * 
[0 0 4 1 ] 

U nlfyh (n^2) O^filx- * £^0^0^- 
> y -t ;w: * $ a tr J: ^ ^ L fc?Fa»tt** 

/!/ * 7 - K»«ffi Sr Lt^tn/n:^^^ 
tJM^ffv\ :or, *sa****o>*y -fe^u 



(8) 
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[0 0 4 2] Z<D5kW<Dm2<D%:Wl±. 1 - h'®.is 
-te;V£;£U ntf?h (n2s2) CD#fflf- * S-^Jlc 

si*- a* * $ ^ & b# m kms-t * m± w * v - kki*beo 

[0 0 4 3] :©^i:ivr, ^»%tt*ji#iEtic^ 
S(±, ftl^Kli, NANDl77-r>a^*'K* 
<K >^eu-t;K±, 7D-fr/?T-h^iy r 3-/h 

[0044] zo&wttz&^x, Ttmftm^&fttmm 

2>m$i h 9 > y 7. 9 LX Vf -y Y xx/v-^mz 
iwj — fj*?^ ■=e , ;-t;Koftwy- h 7- K 

UKWKli, •feJl'77-X hJf;lin-*jv-fe)i/77- 
Ah*fflV>rnt*7h (nS2) O^-ftf-'-^S-^m 

[0 0 4 5] JBLTK, iO^BJ<7)JSa^ov^TSi^1- 

Z> o 

[0 0 4 6] IS 1 it, ##3Cl?ft (Symp. on VLSI Circui 
ts, Digest of Technical Papers, p. 168, (1996) ) \Z 
mZtiX^Z^ NANDI77 y y^^'J tci3V>TI 

^imjEvth (v) *«-j- 0 iaiu*v»"ci±. 7- mm 40 

50/iS^: Lfc»*OL*v^mBEVthO*«**»J»A 
[00 47] iU^ NANDl777va^^'j60 
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EVthOv7 b m. (±#») ^^<> **iJftl**>»S 

^^Tti, 7- mmffio^^tiKMffifc 

<. 7- K^WJEO^x^yipI^^^Lv^i/ftt^^ 
U-fe;i/OL^v^ffimBEVth**">7 h (±#) t^it^ 
t>^£ 0 Cftiix -fe^*c*tt*«F*ii*Wpomff 

mm<ommmao «£L ^'h^l 

McLtviio -TSrto^. 7- K*mflEO'*>U*ll*« 

h *mBE**m»oms * $ *v^«mr» § ? o 

[0 0 4 8] £ £"C, 8iSONANDl777ya^ 
/ * ;w * H S- L T , # tt^^J * § i& * * fi^ k o 

[0 0 4 9] 8ffilONANDl77'r>a> ; t'JOS 
^-tU-fe^h^Vv^^OLiv^ffimffiVthti, m 

2t:fti^^ roooj> roou, roi 
oj . ro 1 1 j . nooj , riou , n i 
oj . n i u <D&r-?ttmizttj&-t2>8Vtm (& 

*7~^0) *tbo U24 3 > VVF1 -VVF7 X 1/ 
VRD1 -VRD7 #«»»CJtJei-*^y7T'f»ftWF 
i5j:O f a^|f^aJLB#OS*?7- KilS (£*:U V 
VF7 >VRD7 >VVF6 >VRD6 >VVF5 >VRD5 > VVF 
4 >VRD4 >VVF3 >VRD3 >VVF2 >VRD2 >VVF1 
>VRD1 ) X-$>*), — ««r*!tf*£. VVF7 =3.8 
V, VRD7 =3. 6V, VVF6 =3. 2 V, VRD6 = 
3. 0V, VVF5=2. 6V, VRD5 = 2. 4V, VVF 
4 - 2 . 0 V, VRD4 = 1 . 8 V, VVF3 = 1 . 4 V, 
VRD3 =1. 2 V, VVF2 =0. 8 V, VRD2 =0. 6 
V, VVF1 =0. 2V, VRD1 =0Vf*^ o 
[0 0 5 0] ^08tlONANDl777ya>^'J 

aafl9a»*a*«Foif^ h^m 

Ett. B2 (a) tc^i-i^tl. »*ii*r r - 

TO 0 0J 0 V, »£&*7'-*3i>* TO 0 

U <Dm&, 0. 6V, TO 1 0J CO 

1. 2 V. flMf-^^ TO 1 1 J <0*£\ 
1. 8 V, »*a*T r -^7>» n 0 0J 2. 4 

v, a* nou 3. ov, t 

^ii^-T-^^ Tl 1 0J 0*§£\ 3, 6V. 
[0 0 5 1 ] H^tC(i, :(7)8tI<7)NANDl77 7 
;utfD^^*;vS:tr^ hi8i^l!J0«Lt, 7- Kid 4:0 
\® h -fe ;v 7 */- x h 4 fc« n - ii 7 ^ h ^ffl 



(9) 
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li> 00x1*12 2 (b) KSr*- J: ? K> m^th&T-ti? 

ro o xj (x : oifciii) <om&, o v. 
r-9& ro i xj (x : osfcii i ) com&, i . 2 
v> r 1 0 xj (x : 0 itzit 1 ) <o 

1. 5V, *&&*7 ! '-*J&* n 1 U *>»fc\ VccK 
[0 0 5 2] Sfc. ±2<7)8ilONANDl77 y v 

j.^^eu icisv^T. *§ji*i^^;voav^ t—9 \\ 

1 oj ^7"-^ n 0 xj (x : oifciii) *tsa 

^l^A^Siv^ 7* — 9 TOxxJ (x : OSfclil) 

** 7- KaimEEo^/i^wj: Kse 
-mi* , r 1 1 0 j y* ^ r 1 0 x j ( x : 0 

Sfclil) *»§i£tr»-&tf)if? HftttBE4 ff *l*0*E 

I SPP*fflv^fc#gji*^*v^r. #gji*BB*6 
K»mEESr W < Rfci"* - £ **"Tffi £ ft *o 
[0 0 5 3] ifc. _tJSiO 8 jftiyON A N Dl77 * v 

-fe ^ 15 k\ tB*ttJR* b $ § i&*#7 fc fflje S it* S T 
OLJv^iIEOv7 bftiVhSWcA. »§i£***iS 
<»7t&o U:^T, .#§ii^u^;wo«v^r'-^ 
* ff #Sa*tt&> ; e , ;-fe>nri* LTtt, KM WEED 

<h(2ftv^ 0 

[0 0 5 4] Lfc#ot, *iii*B#HSrffi»li-*±-e 

-?) S X. ^>o 

[0 0 5 5] NANDl77-r>a>^ 1 Jl: 

K**EE * EPiD L > ^ - y#Et > * y -fe ;v 7- 9 <D 

1R7- KttKepftr**?- KttWBEJ: o^^b^ 
K «t o T > y -tr ;MCt*- * § Sri? 3 S 

5c»3HI«i> ^y^wctfLTy'-^O* £ft 

ft 7 - nis^a«?7- patten 

[0056] m^v-M^n**')* 
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h 7 >*JA9 0>Y- h*£Eli*aimEEVcc^tt3eS 
a****^^*^ -fe^f^*^*, #£&^«jJ:<7)> 

*y -fe^uw-LTfi 1 d «b;v7r-^hit 
— *h-*& 0 fit, -3ewFMfta«tc, nanus 

JEO/^;w^iH^S< ft* 0 . 
[ 0 0 5 7] ::t> 7- K«*ffO«EE«***Lv^ 

VthO^^. HI 1 (ci^v^T, «x.tf 5BlBO»§a** 

20 (A) 2 0^s^ilO/iS^i(Ol:0. 7 
V 

(B) 20^s^i:5//sOi^tOi: 1. IV 

(C) 2 0^ sO»^i 2/i sO»-frt<Ojl: 1. 7 V 

(O^^A^i: 2 0 s ki-**^ii, _L^O (A) - 

* o 

[0 0 5 8] A^fiDt-li, ^^ICjl^V- K^lcEPiD-f 
30 *y<;l/^^CD7- K?t^JE<7)^<^^. ifg^r 2 0// s tL, 

#m^5U*sji*«Foey h(i«ee«:H2 (b) ic^-r 

47- K^mm<7?^N°;V^itiISr> ^Jx.lfH12 (c) tc^i" 

iissts, -tfcfc*^ »sa*7*-*'* t ro x xj 

(x : 0*fcf±l) 0»-fr«3|£SbW4 , 7- K»Wff«V< 
(x : Oifcttl) ©»frS>!l8)W&7- K**EEO/< 

^^iib* 10/istu #gji*T'-^A f moj O 
Motajfii^y- mmffiw^^v-^fs^ 2 ^ s t-t 

[0 0 5 9] S§ii*r*-^^ TO x x J 

(x : OSfctil) 0»-fr*5H«Jfl947- KSlEW/< 
;w^iH(±, *F^icii*?7- KUKEMn-f 4 7- KHUffi 

roxxj (x : otfcjii) ow-s-^ji, 7- mm 

te?nio onwtLT> n oxj 

50 ( x : o itzit D om&jsttf n i oj <d®&<d% 
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r> m£&&-r-?tf ri o xj (x : o *fci± i ) <s> 

ftK*Ktt&^-*<B#g&*#H&£ft % tSii*f 
n 1 OJ o»<££«±, 5fci:8^ s8M (7 

ft 7* * CO# § i£* #HM& $ ft & o 

[0 0 6 0] iOJ:^ ^ #iI^J#Sji*WfOlf y h 
S1E^02 (b) fcKjeU SSJ»W io 

ft 7- K««ffiO^;w^i|S*B12 (c) J: ? 

JgLfc»-&0*K»4lf y h**£E (JMHf v him 
EE) *i> ±ao (A) - (C) OHfffcaiF-Jv*T, 

St. H2 (d) tc^rTJ: ^ Kft& 0 1-ftt)*,. 

&r-?tf rooxj (x:oifciii) 

tr? MR«ffitiO + 0 = 0 Vtft*K • §i&*7'-*;!&* 
roixj (x : o ifcii i ) (D^comn^y him 
EEUtl. 24-0=1. 2 V £ ft *K #§j&*7 , -*;&* 

noxj (x : o sfctii) (Dm&v&nvy hum 20 

EElil. 5 + 0. 7 = 2. 2 V tft , *§j&*7'-* 

a* r 1 1 oj 9 hMEtt 1 . 5 + 1. 

7 = 3. 2 V £ ft£ 0 

[0 0 6 1 ] £<£>i §oa^ft#§i&*0#<7>lf y na 
■ffifcJftJUf ^ httff^i ( (a) - (d) ) Sr. 

12 (e.) tc^-t 0 »£&*7*-* tcjfctTll 

3bfi9fc7- KiH*EO/<^^(BSriW«li-& J: -9 ft - t £ 

ftt>t£fr^tzm<& (£ro^-*©#s&*ii#H!*m— 

1 oj *>»*-c*ik roksoaawftif * h^msE 
wit, 02 (e) {zmi-xd^, 
w**a*«rif^»^ic, afflwartr? h^m/±t»# 

if? hi»mff to 31 ***&:*:§ < ft£Ote. ^a*^ 
-^iUioiJ :oi §og>gfi9ft vf 

7MStE^»ti7MllE^ili0. 8Vtab 
So »#&*Btel$0 7- KJMLEMU 

• ^ii*^-*** Tl 0 1J o>^n;voHti& 40 
****** *> & v> ^iJ-bHMH o* § &** -f * 
;i/TTKt*a*l"<^J:»t&J:9 &*EEKK:5ei-ft 
affllW»«flE«-t 0 0. 8 V/f*tfiv»«fficK 

jg-rntfiv^o ciiiKiitLT, **a*7 r -^uf&i:r 

*SWft7- KII*ffiO/^^«*rW*-r* «fc a ft £ i 
«rtTt>ft^o7t»^ (^TOr'-^0#§ii*^PflS:ra 
- («x»2 0/i s) fcttjgL***) > afllttfclf? 

Tl 1 0J «>»-frfc**4: ft *K *<3«l±2. IV 
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10 0 6 2] £l±^J:^:, i tf>*«fc J: S^ffl^tt* 
*#IB«**i5 i tf* O 7*- * * S K J: ft If, 

»*ii*tt^WF*w, 7- Kjft^^^tt^7- KilE 
SrepinLT *;WC7*-*0#g&*S:fifv^ 
Rt* #^^*^^^^U-fe^li||KetitC7 :? ^^(7)#^ 
a***4$ft&«PHIH»fB-r4*aW*7- K**JE*> 
/^i^i}!**^*^-* WSC-Cfllfl-r* J: } tat 

[0 0 6 3] 

[0 0 6 4] H3*J:trBI4J±, »HS&II 
i:l*8fI^)NANDl77 7ya> : e , J4:fto 0 
3li, C0 8faONANDS77 7ya^^U(7)±S 
WOfflfJjfcSr^U H4lt ^08iSONANDl77 
r> j. ^ * y o> ^ y -b^T >>f ©IIIBt^to - 
ONANDM777 va^^'J 13 . ^^'J-tjl/Tl-f 

1 > try hmmj±5&^®&2&±mx&mL/'<vyT 

[0 0 6 5] >-=eu-fe>uru>f 1 ii. H4 J: -5 

7n-fr/^-f (FG) iJitfnv 
Fn-;u^-h (CG) ^WW3tf^^) 
b LtSit^MOS h7>^^ 

[WI— -ty 4r;i/***a<07- KjftWL 0-W 
L 1 5 KS&ttSftfc^y* h 'J 0-A n 

ilSSiiTV^o ft^> B14^i3v>rti, >*y^hy 

>/A2aw«ft^tLtv^ 0 
[0066] — oco> y ^ h y >^(i. ^^=ey h 

y ^ h y > y a 0 id\ > -=e y -t ;v h 7 > v * * Mo-o - 
Mis-ot'J: ^ftS^Ti/^o ^^V^r;H7>y^^ 
Mis-o^O Kl/>f >*^S4R h 7 > v** D S 0OV-* i 
@M^ft. W?h9>y^^DS0OKl/-f>i«lf7 h 
ftBLOiftSHtv^o — 7j> ^^y-tr;vh^>v 
>; ^ Mo-o ov-^ * ? il^R h 7 > v ^ ^ S S 0 <r> K 1/ >f 
>£&MZti, Mh7>y^^SS0^V-^7- 
^SSLtSSSfttv^o S7t. ^^ey-tr;vh^>v 

7~ KWL 0 -WL 1 5 ig«SiiT^4o UttltC, 
^^ey ^ h y >^A 1 ii. >^y-fe;vh7>y^^M 
0-1 -Mis-itwJ: «9fllJiS;*ftTv^o h ^> 

v ^ ^ M15-1O Kl/>f h7>y^^DS 1 O V 

-*£SM!t$*U IRh7>y^^DS10Kl/-f>^ 
tfy h»B L 1 tgaSfttv^o >^y-b;u h 

7 > v 7s $ Mo>i CO V - 7. F7>v^nS 1 <D 

h*U^(>t S ft, F7>y^^SS107-^ 
**v-^i|ftS L tgl?iitv^ 0 itz, >^y-h;i/h 



(11) 
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ti*?tiv- KOTL 0-wl 1 5 tmmztix^&o 

[0 0 6 7] Z-<D£ 7 O^'JJ^ h U >^A 0, Ali 

^Uh'JV^AO-AnO-Jlli, WRYJ>*J*9 
DS 0-DS n£^LTlfy MBLO-BL n 4:#M8 
£*U ^V^MJ>^A0-An(OM^ il^h^ 
>V*9 S S 0-S S n HLTV-^»S L tgi? 
ttrv^ 0 fit, S«h7 VvX^DS 0-DS nO 

Ytf#m<D KW h*ftDSGi:8MSS io 

*U M h 7 ^ S S 0 - S S n oy- h i^lO 

v-^III}?^- f^S S G t«l^tlTV>^ 0 
-b;i/T W 1 Kisv»TM\ ±*EO<£ ^i^^E'J ^ MJ > 

[0 0 6 8] ^7 h$LB L 0& JtfB L 1 fc*MSLTtt 
ttfcftTv**lf 7 h*WE«£IS»2li* EI 3 «t 

^^Nl-N14, >f >s<-9(DXttijjffl±*&&LX 
ta*>*7 7f@KLQ2, LQ1, LQOfeiVpf 
;VM O S h7>y^^^f>^^h7>y^^P n:i^ 20 
M^tv^o If y h*ttE«£EIft2*& 

>VBL1, VBL2, VBL3***m$*l-CV*£ 0 £ 
ONANDl777*>a>^'J fci3V*TW\ 7 yfiR 
LQ2-LQ0 Sr#tr 1 OCT) if y h^mi±^EIS&2 tc 
ttlt 2*0 if * H»#3i*?ttH»«Six*«J« (If? 
Mlshared) iSoTv^e If? h«BL2M 

[0 0 6 9] if? MftmEft£Bflt2 ICJ: 0. S£&<^ 
Wf£. JfcJStfc if y h 

*oey>«lff#lf7hj(lBL0 f BLlSriiC 

r^^'j-fe^T^^f i <o> -^u ^/u h 7 > * oft 

4i»2077fiBLQ2, LQ1, LQOOfS'lgy 
-KQ2, Ql, Q0li> >*'H;v7U>f lO^^e'J 

r 1 1 1 J K»5S3il*o R*ffiLB#Ktt, ^^y-t^ 

IHKLQ2, LQ1, LQOOfBffity- KQ2, Ql, 

[ 0 0 7 0] ff^aiL/^ 1 ; 7r >TiMlfl)EItt3 (±. nf 
*;i/MO S h 7 y 9frb%2> h v > 9 N 1 5 
-N 4 1 J: «)«jfi$*i-Cv*& 0 •lOff^ffiL/^ 1 ; 7 
r>fW«l|ffl»3tt, H*ULl»ifcli^U77>fl»*:, so 
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7?fiRLQ2, LQK L Q 0 OttlBSrftllfBli-* 4 

ot-$>&o gc^ffiL/^ 1 ; 7r-f«npiatt3*e)tt, to 

LAT0-jJLAT9 4 >#*fflS ft 

tv^o LATO-^ LAT90M7 

[0 0 7 1 ] If v ht&BL 0 ty- KSA tORBKf*. 

y^^HN 1 JS^^HN 3^ii:y0^gM§tLTV^o * 
fc. If y YBB L 1 ty-.KS At<DffiiH±^ iUftEEO 
nft^iVMOS h 9 >VA9frhH:h Y S 7.>*JX9H 
N 2£<£ 4im?Uz&m2tlX^2> 0 h 7 

*HN1, HN 20^- h*C*a«W«l«-g-TRN39 t « 
*&Sft^o h9>^*HN30y-M:7KU^f3 
-KifAiB«|&?tl, F7>y7^HN4W- 
h C7 Kl/^f^ KlI-Sg-A i N^tt*&$ft^)o 
[0 0 7 2 ] tf v MM£«£Ioltt2 i:*v^rii, y 1 - 
KSAt«iB*ffiVcc (Vcc*±«x.tf3. 3V) ^tt* 
7<Y >^60Fd5tC h7 Vv^^ P 1 ^fic^tLTV^o h 

ho $tz, ;-KSA«i7r/GND^F^:h7 
>y^^Nl«i^fltV^ 0 h?> ; yA9N 1<DV 
- HcttlWflMB-g-D I StfttteSftio 

[0 0 7 3 ] 2*:, kf y h**EE»£EI»2fciJV*T 
U\ F7>y^^N20KU^>^-KSAi8a$ 
iitv^ 0 h7>y^^N2W7-^^h7 >->7^N 
3, N5, N7. N90KP^>t8«?ntv^ 0 h 
7 >yX^N2W- MztiMtt«-9-PGM**tt»3ii 

& o 

[0 0 7 4] h7>y^^N2 W7-XkS*5>f > £ 
OBI: h 7>y^^N3, N4#EWi:*«Sfttv» 
So>7>y^^N207-^i:tr7 h»«S«jf&7>f 
>VBL 1 i(0Pfli:h7>y^^N5, NS^IJijCft 
g^tv^o F7>y^^N2(D7-^tb:7 HI 
EM7r/VBL2tOffli:h7>yX^N7, N8 
3& ? E?lltC@M$ftTV^ 0 h 7>v7^N2 0V-^^ 
If* hSlEtt^7>f>VBL 3 t<Dm\zY<7>i?A9 
N9, N10, N 1 1 rt*it?ijK&^£ftTV>& 0 fcJ3> 
£0— HftJfcffifcJ: ANANDH7 9 * ^a^^U ^is 
v^T(i, ±20 J: ^i: G N D V^Ji/O if 7 h illtES'tt 

ftlf * m*£E«»9-f > (WlxIfVB L 0 ttZ>) * 
2h\zmiX, Y7>i/7s9N2<OV-AbZ<D\£v h 
»*EM5>f>VBL 0 tOTpllc h7>y^^N3, 
N 4 *E*!fc»8M"* -t ^(atU v^ 0 
[0 0 7 5] 77f@8LQ2 ) LQ1, LQOii^ft 
-TftlB* KQ2, Ql, QOt, ^ORtelfi'lty- 
K/Q2, /Ql, /Q0^tLTV^ o ^ib\ /(i 

[ 0 0 7 6] v 7f@fSLQ 2 ORtefBlgy ~ K/Q 2 



(12) 
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-KQ2lih7>y^^N7, N 9 <DV- Y i:g*a$ ft 
tv^o 9^-f-EI»LQ 1 ORIEfE«y- K/Q 1 lib 

v>*o ^vf-ERLQOOKlElBil^-K/QOtth^ 

[0 0 7 7] ifc, 9 7f@»LQ2 0E1l>'-KQ 
2, 9?*-HBLQ 1 OB«>>- KQ 1, 9yf"E»L 
Q 0<7)IS«y- KQ 0 <D*ti<Ftik&1&7>[ >t<Dm 

V^ 0 h7>yX^N12, N13, NHOy-ht: 

y-t? hit RST«i&$tL^o 

[0 0 7 8] f%<^ffi L/^U 7r^l»@li3 KiS^T 
14, F7>W^N15, N 1 6, N 1 7 O**- brt*. 

& 0 b 9 Vv**N 1 5 0 KM '/#7yf-i»LQ 2 
<DRCE«^- K/Q 2 tftttStL, b7Vv**Nl 
6 0KU>f >ib*y yfiBLQ 1 OKteE'BU- K/Q 
lfc3gaS*U ^7>y^^N170Fl/r/^7 7f 
EJg&LQ 0*>RtEE«>> - K/Q 0 iiSMSESftTv^o 
[0 0 7 9] h7yy^^N 1 5 <D k&tik? -f V 

£ftfc#yOWKh9 Vv*?N 1 9, N20, N2 H ? 

[0 0 8 0] h7>y^^N160V-^j} J F7>y^ 
^N2 2<DVU4>&£XfYy ^ N 2 7 O K W 

>tgg$arv^ 0 h7yy^^N220V-^« 
j&7>f ViOHUc h7>y^^N23, N 2 4 rt* H^JK 
Sf*S*L"Cv»*fc*n. z.tikmm\z Y y vv**N 
2 5, N2 6iPlgm\z&mZtlX^Z>o F9V^^N 

2 7^V-^^gt7^f >i:OKI^ h7>y^^N2 
8, N 2 9*«igyil^»aStL-Cv^i:*^, £ft£3fc?!l 
«i:h7>y^^N3 0, N3 HWl«i^^v^ 

<<E) o 

[0 0 8 1 ] F7>y^^N1707-^ii^7>y^ 
^ N 3 2 <0 K W Vj3 J: b 7 V v** N 3 70KU>f 
>«a^titv^ 0 F7>y^^N3207-^^:g 
ite^ vfccoHU h7>y^^N33, N 3 4^Itt?iJ^ 
8S*fc£*L-cv*;& iiLfc^yiJWH b ^ >y^^N 

3 5, N3 6^^JK»«*ft"t>**o F9>^^N 
3 7<OV-^i:«ilt9'f >k(OlBi: F7>y^^N3 
8, N3 9^WJ«S^^tv^h*C, i*LiJfe5!l 
6<jtC b 7 >i/X 9 N 4 0, N 4 1 rt«ittWKtttt£;h/CV> 

o 

[0 0 8 2] I5c^m L/^'J y t4 MlWEJtt 3 (4. 

?5LATO-^LAT9 C0tt$S^ 4 V**i£ffi $ 
ft&o h^Vv**N 1 8<DY- MctWIf^ L AT 
0 £ ft£ 0 F7> v * * N 2 1 <DY- Y KflJIBHS 

*^LATl#MSft4o F7>yX^N24(7)y- 
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b twftlJfflHS-g-^ LAT2#M?^o F7>y^^N 

2 6 McWflHM- f LAT3#M?tL4 0 b^ 
>y^^N2 9<DY- YlZftmm^rt LAT4#MS 
ft*o h 7 y y^ ^ N 3 1 f i:»Jif f ^ L A T 
5 ft* o b7Vv**N3 4 0^- b KflJffllffi 
f ^5LAT6«^Wo h9>yx^N3 6«y- 

bKftWR-^0 LAT7«?Wo h5>v^^N 

3 9 0y- HHW1«I«*^ LAT8**tt*Sit4o b ^ 
vy**N 4 1 LAT9#MS 

10 tl&o 

[0083] ? vj-m&LQ 2 (DKmm;- K/Q2 

^F7>y^^N2 7, N3 7 b fc&aSft, E 

fy-KQ2^b7yy^^N22, N 3 2 <D7- Y b 
gl$iitv^ 0 9 ^f-ElBLQ 1 *>K<Efiflt>>- bV 
Q 1 HflY y Vv**N 3 5, N 4 0 O^- b t&WtZ 
ft. EflU - KQ H ? h7>y^^N3 3, N 3 8 <DV 

-K/Q0**h7>W^N28, N23^-F« 
aSJi, Effi^- KQ0**b7>v^^N3 0, N2 
20 5, N2 0Oy-ht8I$fLTV^ o 

[0 0 8 4] fit, 7 7f@BLQ2 0Ef y-KQ 
2 £;<*7>f V I O 0 b0)W\z Y y yy^ ? N 5 1 
S2ft. 77fiKLQ10Efy-KQli:^7^ 
V I O 1 b<om\z Y vVy**N 5 2 4«SM(fc3*U 7? 
fHftLQO^Ef KQ 0 fcy<*9>TVI 0 2 <h O 
Fit: b 9 V y^^N 5 3**te$Htv^o #7 
A^- b t LTO b y Vv**N 5 1 , N52, N53 

30 [0 0 8 5] H*J±«*-r*^ ON A N Di 

777ya>-=e i Jli> *«-^«»w«»-r*gfjfeo*JE* 

V^ 0 JMfrWfcii* :(7)NANDl777ya^'J 
14. «5Si-*»§ii^«SEVPGM *4ffl«#EB»tl 

EKiJJtV-C-oWlipiaB, P 5 V (R*ffiL»S<D/<;** 
E"Cflittf5V-6V3B«) »^fflO#ffiB**J:tr* 

[0 0 8 6] _ti£6D4 9 fc«JKSftfc£©— ***»£ 
40 J;^NANDI77 y va^^U J'joV^T, l^O^^e 
y -fe ;v b y v v X * K 3 bf y b & *9 8 ffiSr t & f- 

*#Eas*i&o 3 try b*^4 «) 8m*bz>r-?<o 

2 K^i" 4 9 «r»*BH« k S ft* o 
[0 0 8 7] W2\zte\i*x&tii7tt;r-f 
T0 0 0J *«*§a4*L"C*7 0jEOL*v^*EVth 

T**»5. **6lir~^ r 0 0 1 J *«*£&£*IT»6- 

oieo l § vMtmjE v th(om § ^ $ ft* * * y 

50 -tj^Yy VyX^Mtit), ^5l4r-'-^ f0 1 
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0J **#&jiStLT*5<0jEoL#v>fliKEEVthO*S 
■K 4*4-7'"^ TO 1 1J **»#&i*L-CJM*>jE 

oil vMimn v tho# » k s *i« * * y -tib 

h7>^^^#T*0, ^3 147*-^ riOOj 
**» S ii * fit # 3 OIEO L § v>tt«EE V thO# # 

^2\*r-* n 0 1 J *»#*a**ir*2©iEOL* 

v^mff v thos § t^^^^n;vh7> 

&t frTlS 1 OIE<7) l S v»HKBEVthO»*ft*«»i: 
S*i4>^y*;i/h9>sj**<0#^"C*& o ttz, m 
2\Z&\,*Xfrl6 0\i-7*-9 r 1 1 U tfW&ihitlXn 
<DL£ v^flS V thOM*tt» fcSftS^y-teJi/h? 

[0 0 8 8] 2*:> H2 fcUv*TI4, ^<y 77 

««flEtf*VVFl, VVF2, VVF3, VVF4, VVF5, VVF6, VVF7 

j**ffi**VRDl p VRD2, VRD3, VRD4, VRD5, VRD6, VRD7 20 
T^^tv^o -t<0*/MH«!4. VVF7 >VRD7 >V 
VF6 >VRD6 >VVF5 >VRD5 >VVF4 >VRD4 > VVF 
3 >VRD3 >VVF2 >VRD2 >VVF1 >VRD1 t^ti 
2> 0 -MimfZt. VVF7 =3. 8 V, VRD7= 3 . 
6 V, VVF6 =3. 2 V, VRD6 =3. 0 V, VVF5 = 
2. 6 V, VRD5=2. 4 V, VVF4 =2. 0 V, VRD4 
= 1. 8 V, VVF3 =1. 4V, VRD3=1. 2 V, V 
VF2 = 0. 8 V, VRD2 =0. 6 V, VVF1 =0. 2 

V, vrdi=ovc&*o 

[0089] ±&<7)± n \zm^ivtzz.<D-mmBW,K 30 

[0 0 9 0] iO-**»«KJ:4NANDa7 

io. ££-CI4, >*y * h U >VA o#m£&*ttML£ 
LXM$i2tiX\<*2>i><D£'f2>o Z<D— Mt&tel&lzX Z> 
NANDi777VJL^^'J[:^v^lt 4 ° 
i^y 7r>f»fE2:fc«9iELfT 9 itCi ^ > 

7TB1NRHI W K 7 - K»«ff * * * ^ & b * S ii* 

[ 0 0 9 1 ] »*ji*»ftO«r»cl±, «IPfl*PGM4« 
n-V^;v (GND1/^W KlS:^£fiT h 7 > * 
N2«7H, e?h»BL0, B L 1 4: 
m®&2 kW9}*)1£2tiX\t*&o ZLX, mWn^rDI 50 
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S^WU^/i/ (Vcc^^;u) iSiMfTRNisJ: 
V7 Kl/^fn- K«*A IB, AiNi f (Vcc- Vt 
h) 1^;w::K5eS*iTv*& 0 :^)ilF7>y^^H 
Nl, HN2, HN3, H N 4 & £ V h 7 > v * ? N 1 

£ G 4fc. tfv MMUEtt*&?>f >VBL lomiE(4m 
EVB1 («iU*l. 2 V) KttSgSti, if* 
tt»5>f >VB L 2 is 2 V If 7 h*MtE0M&9>f >VB 
L 3 0«fft4VccU^^^K3£$ttTv>^ 0 
[0 0 9 2] iOttffl-C»#a**»3B»?tLfc»^U 
14, ii*r*-^* T T'-^^*^Lr kfy h#tmi± 
364@B2i077f-ElBLQ2, LQ1, LQ0i:M 

£fu fit, *o*#&*^-*#97*[g»LQ 

2, LQ1, LQ0^fll*?ai4KT«^$ii& o CIOv 
^•f-IUS&LQ 2, LQ1, LQ0^7 7ff-^i:i^ 
^tt^W^ti^o fOf, ftUWS-tD I S#n 
-i^WCi^&x^ft. tfyM&BLO, BL1« 

VT K 1/^7*3- KM-f-A i B, A i N#Vccjyji<0}5r 
36o^>f WAtf P 5 V 1^;wc»5e;&*i* 

fc. $IJIBffi-^Vref **n- (GNDM;V) 
g^^o ZtitzX*)^ &\£y hjft**Vcct;:^B$ft 

HDSG^VccU^W;:. httS SG 

>*'J-fe^F7>v^^Of ^r^^CHOiSiW^'J 
XF'JV^AIO^^^^^V * CO^ * * ;v C 
H 1 (4, (Vcc-VthDSG ) U^5«$^* 0 VthDSG 14 
F7>y^^DS0, D S 1 O L § v>fISt* 

4 o 

[0 0 9 3] fOt, T KU^fn- K€^*A i B, A 

tiSo r^r-t4, «itix. >^ey * h y >^a o^tl 

ik&imt LXMiK^tiX^^^K^xmM't^o 

z<Dm&, y£ v vmnSi&jfey'i >vbl i^ievb 

l»-«JfeS*L, tf y h«H*ffi«#&9-f >VBL 2^41^ 

vb l 3 tfvccis^friztzfcztix^&ttmx, umm 

-i-Vref ^tf7 b*BL0fci'oy-**»*tt«i-a 
fitt^SiTb^ h7>y^^P 1 ^ffi-T i t ^fg^^r^ 
U^;KD«flE («x.tf2V) izmfcZtiZo tfz, T K 
l/^f3- Kfi-g-A i N**n- (GNDP^) 
USSS^ti. h7>v-X^HN4***7tt^lC-SJl9Jftx 

fbn. *a«flootfy hj»BL i tfvccizftmztitztfi 

ST*7n-f0^1i:§i^fl, ^^h'J>^ 
A 1 * U -t h 9 >y ^ ^ t ^;i/C H 1 i« (V 
cc-VthDSG) l"OVlzi%W2ti2> 0 

[0 0 9 4 ] *LX, — 3c«PW«aSfc. 1KMPGM 
^VN-f U^;HC|S:^$nT h7>y^^N2^>i:5) 
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a** s &* * we c ferns je $ tt & 0 

[0095] #§&*7 r -5'* t TO 0 x J 

(x : OSfclil) <D»^£li, h9>v**N3, N 

& G Lfc#ot, tfy mBLOJsirr** 1 ;* h;> 

[0 0 9 6] m*&*T-91fi TO 1 xj (x!0i/: 
(±1) let*. h^>v**N5, N6#t>U 

if y F»BL OHtlfy hjft*BE«»9>f >VBL 1 i» 

V } ) >VA 0 <D* 4r;v h 7 > * Of -V^;VCH 
Ol*mJ±VBl (=1. 2V) Ujfem^^^o 
[0 0 9 7] tlMf-^ ? n OxJ (x:0i/: 
(±1) <D^\Z\U h9>^>N7, N8*»*>U 
fcf y MftBL Olilfy MR*ffitt#&7>f >VBL 2 h& 
ttSft&o Lfctfot, If* h*BL0l±VccK«J*S 

*u x^ey* by v^AOo^-^y-b^h^vv^^o 

f^^JVCHOli (Vcc-VthDSG ) ft &<> 

[0098] s^di^r-*-^^ n i oj (om^^te, 

h7>y^^N9, N 1 0 , Nil > U kf7 HI 
BL OJiVftx h»mS«»9'r WBL 3 • 
>6o Lfc^o-C, if? h*BL0liVccK«*3p**U > 

;i/CH0li (Vcc-VthDSG) K«EF$ft&o 
[0 0 9 9] 4i3. Tl 1 1 J <T>^% 

\z\t % ItB^MSiif^ kfy h^BLOti, 

-f >*irre? fM^r^vBL 1 -vb l 3ov> 

rftK&SMSSft&^o L/:^oT, IfybftBLOli 
VcctC^®£ft/^^-C7n-7- * ^tfcjffifcSfU ^ 

-=ey -x h y >^~a oo^^'J-t^b^ >y^^of 

;i/CH0l± (Vcc-VthDSG) K««F*ft&o 
[0 10 0] ^Ot£. 7- K«tC/<^^«4»«xlf 2 0 

£\ 7- KSWL 0-WL 1 50H> 
passtCl§:^£ft&o 

[oioi] i^ti, iia^f-^^ ro o xj 

(x : o i tzi* i ) & ro i xj (x : o Sfcii 
1) ^^€ , J'tJVf7>y^^i:i55^t(^ SiR7-K 

*^eninsn/c7- fsie (»*&*wevpqi ) t 

f n h > * y > *k t* $ <nm%5L&>i£Wi 
ya^tiho $tz. tia*^-^* 1 ri oxj u : o 
s/ctti) > n i oj jfcjitf n i u o^y-t^ 

^ h y >^a i o> ^ey -t ^ h 9 

H 1 (i, KW >iOl«h7>^^DS 0, DS1 
HioTtf ? h*B L 0, BL 1 «**L, 7- 
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ft, iftfco^y h 9 >y^^i:WUIif-^ 
O^&^TWfcft&v^ 
[0 10 2] L/:^t, :<OW, tlftAf-^* 

ro o xj (x:oifctti) ^iif roixj (x : 

[0 10 3] *LT, 7- K««ffioaiiD*IM&LT* 

fewjfeww^ witfio// Beaa^.if? h 

io 7 ^ y V B L 2 ^tE^Vccl^^^^^tEV B 2 (M 
iclfl. 5V) Kffl!J*;Lfeft*o 
[0 10 4] ^(7)^:^ *§&*y*-*J&* Tl 0 xj 
(x : Ottzltl) if? MIB L Oi±*S 

V B 2 (=1. 5V) KttmStU Mb7>y^^D 

s o > u y ^ h y > ^ a o <d * * y -t ;v h ^ 

>y^^<Oft*;VCH0l±tEVB2 (=1. 5V) 

KKjesft&o io^tia^ s^&^t*-*:** r i 

OxJ (x : 0 ttz&l) 0>*y-t;vh7>y^^i: 

20 rooxj (x : 05 tz& i) ox-^ey h ?> 

V*9i$±Xfm*TL%>'T-9ifi ro" 1 xj (x : 0 5 tz 

\±\) eo^^ey-fe;v h^>v^^^i5v>Ti±, 7-?<o 
»S LTfffcit*o flMf-^ J Tl 1 
0J Tl 1 U O^^'J-fe^h^Vy^^Of 

i^^tc. *a«?iHio>^y * h y >^a i ox 

^en;vb7 >y^^Of t^^CH 1 Ji, 

h 9 y y ^ ^ 1 1 (i f - ^ Of I ii^ ffi t) 
30 [0 10 5] L^ot, £OKU •ia^f'-^** 

rooxj (x:oifciii) , ro i xj (x:oi 
fci±i) noxj (x : o i tziti ) o^y 

[0106] $ t> IC, tf y h tlE«7 -f W B L 2 

18/<siM) , e?F««SM5'f^VBL30 
mE* s Vcct^<^^'bmJEVB 3 (01 A. if 1. 5 V) 

[0107] :«ti, tia*?-^ ri i oj <d 

k'^HS!BL0l±tEVB3 (=1. 5 V) 

* h V >fA 0 V>* -b^ h 5 >v^. ^cOf- -V ^;WC 

H0l±miEVB3 (=1. 5V) lC|S:^$tL^> 0 

tic J: 19, *§ii*T'-^* i Tl 1 0J 0^*'J-fe;V/ h 

»#ii*r'-^56 t TO 0 x J (x : OSfclil) 
'J -t h 5 > v^. ^ > * # 'iLh-T*- 9 i { T 0 1 x J 
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n 0 xj (x : 0 ttzte 1) <D**V 
)l> b 7 > y7 * -v * A- J3 J: U^i!i^lffl<£M ^ U * h 

[0108] l/j^ot, z.<om^ m$&J*T-<!?i? 
rooxj (x:oi/:i±i) , roixj (x : oi io 

[0 10 9] fit, kTv FMEtt»7>f>VBL 3 
OiE^lEVB 3 \Zty*)&x.btiXfrb 2 ^ sSiSft 
(7- K»*flE^)9«ni*BttL"C*fe 2 0^ sfii 

m . 7- K»«ffi#o views s*u 
[oiio] ±ao##ji*»f^ui5v>T(i. tf^ hi» 

[0111] miSt^r-fifi ro 0 xj 

(x : 0 ttz\* 1) &xzf ro 1 xj (x:oifcii 

1) 7- Ki»Kffi**2l*)±tf fe*L*«T^, tf^ 

h»B L 0*** fLWO V. mi±VB 1 (=1. 2V) 
KfKfeSft. Tl 0 xj (x:0if: 

lil) «>»g\ 7- K»«BE**2*>±*«o"C*fc 1 0/i 
sSa^UtT^ MftBL 0**K£EVB 2 (=1. 5) K 30 

15^^ tlfi*f-^. n 1 0J 7- K 

L0ri*SJ±VB3 (=1. 5 V) tC^^n^o 

• §i&*#ft$ft&i$Hlli % tsa^f-^ T0x 
x J (x:oifciii) 2 o /i s -r* »k 
iLfrr-*** n o xj (x : oifciii) o*^, 1 
o/isTtD, n i oj 2 

A* sT^^>o Tl 1 1J 0» 

^ **v*)VY7yy*?\tzw\^x%*&m\z7*-?<D 40 

• sft&B#w«±, 0//st*^>o -conjee 

[0 112] CiOJ:^:, -0-HJfe^®Hi3V^r(i. 

CO ; < ; v 7, || CO ffllfll A*ff ft T V ^ e 
[0 113] 7r>f|fiftt-ov*TRW-J-4o 
B6i:, :o-iMgt;UNANDS777va> 50 
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[0 114] ±ao*§ji*»^tci3v>r, 7- KfMi 

J±VWLrt*GNDl^;WCt£££ftT 1 

GNDU^We«J»)|fex.<bft, if y MRB L 0 fcfcfy h 
j&mEEfg£ES&2 fc**ffl!J«*ft*. *LT, 
D I StfVW T Kl/^fn- Kff-S-A i N^P 

5 Vlx^^^KsgSft&i:*tc, 7KWf3-K«* 
A i Bi3 JitfMIBlfll-S-TRNa***^*!*©* i P 5 V 

&o -Jgl$inH£»f£. WitTRNKNDl/^H: 
RSSft, £l*IMKMfe, 1W*DIS#G 

NDM;w:S5»x.5j^o fit, rK^fn- 
K«*A i Ni J GND^;W:Sg$^ if 

KfltTRNi* (Vcc-Vth) $ tiZ> Q i 

O^:^. 7 K^fn- K«*A i B^P 5 V 

«a^ft^o 

[0115] :^'j77^niftt^ imom^&fr 

#WT'tZ>&\ZT-ir T000J, T001J, T01 

oj , ro i i j , n o oj , nou , n 1 

0J tc^j£L/cLSv^mBEVthO*056^1f*>ft*o C 

oL^vMtmffivthofl^ii. umm^D I S^n-u 

^^tzfijf3»xt>ftfcft, Kl/>f>M^- FiDS 

om.&tmCffifeV^J 1/^;kt)IE> «x.«fP 5 Vtc 
K^^ft> iS«7- K»^K-JEVWL«r«lx.tfVVF7 —V 
VF6 ^VVF5 — VVF4 — VVF3 — VVF2 -VVF1 (OMJf 
■ca»tt^T»f4^fc4*ft&o 

[0 116] #7- mSJEtr^H^OLiv^ 

mffVthOfl^^mj^Si: LTftOfBlM-^Vref ^n-l^ 

^■>$ft, t*7 M«BL0t:^LttltEVcct^ 
«#*Sft*o *««lflEI»W3»«aa+*i:, tf^httB 
L 0OlE^±#L> h7>y^MN l^y- h-V 
-^WO«faH**Vth ' (Vth' li F7>y^^HN 1 
oL^vMimff) WTti-St S3 Ibfidi: h7>v^^ 
HN1, HN3#*7t4o L/:^oT, t'y MBL 
Oii (Vcc-Vth- Vth ' ) l"<)i> {fflz_\£ 1 VflJg) 
H^m^ft. y-KSAIiVccU^^ti-So 
[0 117] ±»LfcttB"CJttr*R7- m^lffit 

KQ 2 -Q 0 - ^ i:SSS^ -fe;vm 

a^ittkr^ h«B LO&XZfS- KSAOSEt:! 
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7>v^^HNl, HN3tf*>tSo Lfc^T, ^ 
-KSAtt, tf^y b*RB L 0O«JE (Vcc-Vth-Vth 

If?' KB L 0 ©IE4»*Tt i i 
<. KS ACOmEEti. -tot 4 VccU^;WC«j#& 
itho :oB«i:*^t LSvMt*ffiVth*>*ll5&a*fc 

[0 118] If ? >*SB L 0O*Ii^Tt«5i, «l» 

[0 119] ii\ S^y- K*omSVJPL**VVF7 K 

v^ffiKJE-Vthco*!l5fe^4$ix^o Cit, >^ey-fe^h 
9>v**OL§vHI«EVth#VVF7 «fc*):*:£v* (V 
th>VVF7 ) ^tcii, */W::W»#8IE*L&v»£i:rc* 
9, eyKBL0<OlEl«ft*f, y-KSAiiV 
ccU^;w:fi^Sii4o ioig, ^'/y^^Nl 
5, N 1 6. N 1 7*** Vt&o 

[0 12 0] -Jg^M8jltt. /OJ^ttOflMS- 

rfcaffflfSM-S-^ L AT (K ^ LAT2, ^LAT6# 

Jffi&'W u^;W;:RSSix£o 
[0121] LAT0^>f U^WCRSeS 

Q 2 OR<EJE«>>- K/Q 2 #n- l/^WCKjgStiT 

&o 9 yflRLQ 2 <7>ffi1fy- KQ 2 i:» 

i$ti/:F7>y^^N22, N3 2^-h^^ 

[0 12 2] Mtlft-&^ LAT2^>f l/^^W:^^ 
F7^y^^N2 4W>U -ot^ f7> 
y^^N23, N 2 2 J3 «fc h 7 > v * * N 1 6 > 
LO^i t 7 7f@KLQl^fsE«^- 

K/Q 1 Wu-U^Mz&feZtLXWMS- KQ 1 **n 

mmhQ i ^faify- kq i b#utztLtz yj>*ja9 

[0 12 3] SrUSMf <j> L AT 6 U"*/W::R56 £ 

ti&b, F7>y^^N3 4»>L> ^O^IF7> 
y^^N33, N 3 2 is J: £/* h v > v * * N 1 7 > 

K/Q 0^n-l/^;v^^?tiTffi'liy - KQ0#Q 

[0 1 2 4] \tk±\zt *K TO 0 0J 

0^^'J^^h7>y^^t\ <£<DL£ vMimm V th^ 
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VVF7 <fc»9*^ (Vth>VVF7 ) 4§-ft\ 7 y f-EIS&L 
Q 2. LQ 1 > LQ0<7)7 S'ff-J'li fl 1 U KR 

[0 12 5] ^-tV-fe^h^ >y^^OLiv>f 

mJEVth^VVF7 i«9/hSv^ (Vth<VVF7 ) «£\ U 

lE^TUh^V^^HNl, HN3^t>U 
tfy h«BL0OS*CELfcV-KSAtf>Si;CSA « 
<CBL) kOlU-cm«f©S»E* t jB^!J. /-KSAO 
io y h$LB L 0<omBE (Vcc-Vth- Vth' ) b 

«»neaEon-l/^^/ (fljctflV8R) £&&o £ 
SOWffl-f- j5LAT0, ^ LAT2, ^ LAT6 
ICJ: *) h 7 >v**N 1 8 , N24, N 3 4 *** > LT 
fc. h7>y^^Nl 5, N16, N170y-h^n 
(«x.tf* IV) t4orv^fcft, F7>y 
^^Nl 5, N16, N 1 7^0f fl^fKD V\s4 > — V 
-^HA'ffilStltftttgRfc*^ 9^.f-BI»LQ2-LQ 
OORtgy- KQ 2-QO *R|E***O^S4r*at 

20 £ 0 

[0 12 6] miRV- K«OKffiVWL* J VVF7 KRJeS 

JK. ©JWf-5-Vref i*n- VOW-RSfeSfLT h^Vv 
x^PH^>^n, ^*;KBL0i:SUl«ff 
Vcc^<a^«ri f fcS*i&o b'7 h^BL0(7)*1^7 
ffl«J«-tVref **»r5ei"**'«>WE (tfliLtf, 
2 V) H^^ti^o 

[0 12 7] S^y- K»omEEVWL*«VVF6 \z 

tscizzti, »*a*7 r -*** ro o u 

30 vMi*JEVthO*J5E**£$*L£o ^-ty-fe/uh 
7>v-X^OL#v^ffi«ttVth**VVF6 (V 
th>VVF6 ) ■fe^t:lil4 f an4v^ti:J: 
eyKBL0OlEB»b*f^ -/-KSAIiV 

5, N 1 6, N 1 7#*>-r&o 
[0 12 8] *LT. — 3c^Hifta«, 
■C* ^ L A T 5 > ^ L A T 1 WM&^J 

[0 12 9] ftlJiftjf^*^ LAT5*W U^KRJS* 
40 fihb* h 9 > V7s9 N 3 1 > # h 7 > 

yX^N3 0, N27^<t(i f h7>y^^N16^> 
LTV^itiCi *K 7 ^ f IIKL Q 1 <DWM$?My — 
K/Q 1 **n- l/^^*cRjg*nriB1!iy- KQ 1 4*n 
- v^;i/^"^yN>f U^;vtcRKi"^>o ^.^<h ^ ^ 77f 
I3KLQ 1 (OEtt;- KQ 1 «i^i/:h7>y^^ 

h 9 >v^^6DL§vMimffiVth^ ? Vth>VVF7 <D^% 
IZIZ^ M7- K»0«ffiVWL**VVF7 lcR^$tl^«c 

so dfSLQ 1 OR$SfE'tf.y - K/Q 1 ^n-l^i/ri^N 
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v**<7>L&vMI«JEVth*«VVF7 >Vth>VVF6 
-frfcli, 7 7 fllK L Q 0 ^!Eft y - K Q 0 - I/^c 

f-HSSLQ 1 OfBISy- KQ 1 liSMfcLfc^o 
[0 13 0] MffflHS^ L AT 1 **/\-f V^/MCtfcJg* 

y7^N2 0, N 1 9 £ i h 9 > * N 1 5 i)** > 

K/Q 2 **n — U^WilS^^ftTfEISV — KQ 2rt*n 

Kt*. K*0«EVWLtf*VVF7 fcBBfcSitfctt 

@jSLQ 2 OStefS'lt^- K/Q 2 tf*n- U^;l^<b>^ 

#§&^r'-*7F TO 0 0J ■C>*'J-fe)l/h9> 
v**OLSHfimffiVthrt*VVF7 >Vth>VVF6 <D*§ 
^Kl*. 97flBLQ0OE*^-KQ0#n-l/^ 

^EIB&LQ 1 coieity- KQ 1 li*ffc*i\ L/c^o 
T. F7>v^^N19W>l*v>OT, 5yfHBi 
LQ2^E«y - KQ 2 ti^ftLfc^o 

[0 13 1] ELtfci 19. *§i&*7 f -*rt* TO 0 1 J 
(7)^^'J-t;H7>y^^T\ -tr<DL£ v^ftE V thrt* 
7-KHmEVVF6 J:f)*:Sv* (Vth>VVF6 ) »£\ 
V7^E1E&LQ2> LQ1. LQ0O77ff-^li 

r 1 1 1 J KRfcU #£&<^ih«St£2ft&o 

[0 13 2] — -fe;POL§v>ffimffVth^V 
VF6 -tlj/h*^ (Vth<VVF6 ) u 
i «9*S^-t;i/«8E**iffitL, KS A05WEE**1»TL 
Tf7>y^^HNl, HN3i ? t>U tfyhlftBL 
O^iCBLfcy- KS AO^fiCSA «<CBL) t<D 
■ r*W©W4MEaMB£ 9. KS A*>mEE**tf? F 
8BL0OSE (Vcc- Vth~ Vth ' ) i«l3rmSBE*> 
n-i^;i/ (0iJx.tf 1 Vg£) £&£ 0 Z<otz#>. ffllffll 
if ^LAT5, ^LATICJ:!) h7>v^^N3 

1, N2 1*«*>U4, F7>y^^Nl 5, N16 
W-F^n-i/^ (Will IV) fc4oTV**fc 
h7>y^^Nl 5, N 1 6 O-tft-PftO K l"f > 
-v-^B*«Ka«;4«»4:*ii. 9?f-EttLQl f 
LQ 2C0fB1S>- KQ 1 , Q2*IC§^^^i:^4 

ft^O 

[0133] jblt. m*KL-c\ a«7- k»oiev 

WL* ? VVF5 Hl£££ft. *#ji*r'— TO 1 0J IC 
JtJ£i-& L*v^mH£VthO*iJ3g3j«4**tfc*-fr, -Jg 

nniiatt, ^> o ;v^tto€-f-T^^Sfijf»ffi-?-^ lat 
s, i lat ia*joufc>w u^^^«3e*n, 
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7*- 9 if ro 1 0J O^^'J^^h^Vy^^t 1 , 
L£vMI«EEVthJ&*VVF5 J: Wlv^ (Vth>VVF5) 
M^77flSKLQ2, LQ1. LQ0<O77ff 
n l U i:RKt4J:^:»WPSW. 
[0 13 4] SiR7- K*^«SVWL3& t VVF4 KKSgS 
ft. r 0 1 1 J UJtJ61"*L*v^1t« 

ie v th<D*m&% z fitzm^, -jewnaaa, 

«OM-§-T-*^>Sl]ffll«-§- ^ LAT 1 *Vn>{ l/^/W^KS 
£ft. *£&*r'-*** TO 1 lj <r>* *y -fe;v h 9 > 
io v*?-£\ *<OL§HIWEV.th**VVF4 J: 0 ^ ^ 

(Vth>VVF4 ) «*O*7y^0ftLQ2> LQ1. 
LQ0^77ff-^ f n 1 U KR|E1-*J:7fcftll 

[0 13 5] K«aomJEVWL^VVF3 KIKgS 

ft. tiaAf-^i* n 0 0J pJtJSi-*L*v^m 

tt^fltr**lHPflf ^LAT2 f ^LAT6^JH^ 
u^witS^Sft, n 0 0J o 

>^'J^jV^7>y^^ T% L § vMtHJE Vth**V 
20 VF3 (Vth>VVF3 ) il^*7 7fiBL 

Q 2. LQ 1. LQ0O7 vfr-tifl n 1 U »:R 

[0 13 6] K»^KJEVWL**VVF2 KKJSS 

ft. tSaAf-^i 1 n 0 1 J -fc*«S+*L*HMI 

j±vtho*u^* ? %?ft^^. -fcmrmm&, 
vt^m^-cab&mmE^ $ lats^w u-^/Wwiijfe 

£ft. • Sii^r'-*** Ti o i J <o^^ h ? > 

(Vth>VVF2 ) ^<D^y ?f-ElttLQ 2, LQK 
30 LQ0O77ff-^ Ti 1 U ^RCi-^J: 9 KffilJ 

[0 13 7] K»<0«ffiVWL**VVFl IZ&fcZ 

ft. ##ii^T'-^* s n i oj L&vvftm 

$ft. #*a*r'-^* f Ti i oj co>^e j ;-t:;i' h ^ > 

y^^t, -?-OL§v^mJEVth^VVFl i »9*:§V/> 
(Vth>VVFl) ®^^7 7flHKLQ2, LQ1. 
LQ0O?7ff-^ r 1 1 1 J KfOEi-*J:dU*0 

40 ffll^ft^o 

[0 13 8] fit, S*?7- K«0*EVWL#VVF1 
K»5gS*tfcttJ|'COL*v^«ffiVthOapJ3e#S7 L 
fcSBfT^ ^77ff-^Reff^7^n-KOR 
^t?)ft. lott" 0" ^abftlf. 7^+-K0R« 

L. ^T^" 1" tiotv^ll »*a**»*T + 
so [0 13 9] ^cti. Itl(*HlLift»:ov*t*#tti: 
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@7C> iO-*H»lli:J:iNANDa7 

7t, >*y -fe^ h 7 >v**Kli. »*ii*ttft^J: 
*K L§vMfi«EEVth£#£ii^T ? -* tyH2 tc^-f 

$*ltv>* to k + & 0 

[0140] a#«*ffiL«if^o«r^ii, WfliifPG 

M^GNDl^/WcKjgSflT h 7 >v^^N2^7 
lf7b»BL0, BLliitfy 

A i B. A i NetffilHI^TRNa* (Vcc-Vth) 

Th7>y^^NH ? t>^.tL> fcf^M&BLO, BL 

[0 14 1] a#R*lHLttftiW6»**i*i:, 

KK5£**U 57fiRLQ2-LQ0i:«»Slitv^ 

fflLttftli. 77f||fSLQ2-LQOO'J^7f^7 
BP*>. ftU»ffi-5-D I SisJitfy hWRST^ 

JfP5V (5. 0-6. OV^g^lE) tCfSfe^ 
*U K»0*ff VWLSr«*tfVRD7 — VRD6 — 

VRD5 — - VRD4 — VRD3 — VRD2 — VRD14>MMf"eSI* 

[0 14 2] 

%J±yth<Dm^m^mtLX, $&K«|»«-S-Vref 

*U \fy hffgLB L 0 H^lttllEVcct^^l^^ 
$*14 0 *&8Sl*B#«at4J:, IfyHlBLOO 

*>«ffl:J!rt 1 Vth' (Vth' lih^v^^HNl^Li 

1, HN3A J *7t*o U:^oT, fcTyHsftBLOli 
(Vcc- Vth- Vth ' ) (fflxtfl Vgft) tw^E 

y-KSAI±VccU^t4&o 

[0143] ±aLfe«»rjaTa*?7-K«io»ffit 

- KS A^«ffi^JRft**T LSHIWffVthOflje** 
4Jti4o Sfjeo^^y-fe^h^V^-X^OL 

sv^mffvthja±©*ffi*»*o*'- Hr>w#&$*iT-fe 

U F7>vX^HNl, HN3* ? t>t^o L£ri*o 
T> KS A<omEEti, HtJtf y MSB L 0 <DW>HL 
(Vcc-Vth- Vth ' ) fclIt?raga<OD-U^;V m 
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xtfivsae) i-c*Tt4o Ergo^y** 

BL0OtEi*»Ttftii4 , 4:<, y-KSA(7)tE 
tt. foi S VccP^wiftJ^Sfr&o -o|#i:*o' 
v^TLI v>flE V thO« j&i** 2 *i£ o 

[0 14 4] Ifv HIBL 0^1^7t^i:> Mt| 
f§-J§-Vref h*BL0oy-**8K*»tt-*-&£ 

tt^msE* h ^ >v** p i wffi+z. t&vimzwTfci' 

io ^;kz>*JE 2 V) UlS^Sti&o 

[0 14 5] if, HfcWEVWL**VRD7 UK 

^ £ *LfcttJ8-e co L § vMIIlJE V thO*l5£**4: S tt * o 
££t\ >*'J«fe;v h v>v**<OL£ W«JEVth£ ? 
VRD7 J: »9^:§V> (Vth>VRD7 ) •feA'*at**« 
jtfcuikfcJ: 19. KS AtiVccV^Wi^Sft 
& c £ CO fc § , F7>y^^N15, N 1 6 , N17# 

[0 14 6] f lt> -se«FHI«ia». ^*tttf>«-§- 
t*-6W«lfif^LAT0, 9 5LAT2, j5LAT6# 

20 JII^W Is^JV^tSifcZtl&o 

[0147] mmm^f lato#m i/^^h:sss 

Q 2<D%.mzms- K/Q 2#n-U^/WCK5feS:h/r 

KQ 2**n-l/^;i/*fe/W l/^iH:Eet 
*o :<^i^ 77f 0KLQ2 cOfS'lf y - KQ 2 
ttSftfc F7>y^^N2 2, N32^-f^>fl/ 

[0 14 8] ftUWM"?-^ L AT 2^W KiH:Sg^ 
30 ft£<h, F7>y^^N2 4^>L, ^O^f7> 
y^^N23, N 2 2 As X Xf h 7 > y7 * N 1 6 > 
LTv^iiKiO, 77f@KLQ 1 (OKmtms- 
K/Q 1 ri*n- WOV\z&fe2tiX^W.S - KQ 1 
- \s<rOVfrb^<i VOXslzfcM-lrha Z<Dt£. 77f 
IUKLQ 1 coffilfy- KQ 1 k»«*iifcb9>^* 
N 3 3 coy- l/^;vtc4& 0 

[0 14 9] ftUfHUB-f^ L AT 6 0*^4 l"<;W;:K5e£ 
tl&t^ ^7>y^^N3 4^>U :<Ot|b7> 
v X * N 3 3 , N32A3J:U f h'7>v^^N17 > 
40 L'ti/^i t tcJ: 19. ^y^EIKLQOOjEKfEISy- 
K/Q 0^n- l/^;l/lcK5e$nrE«^- KQO^n 

[0 15 0] Ek±\zi 19, y^^-t;!/ h 7>y^^L 
^vMtmEVth^VRD7 i«|v> (Vth>VRD7 ) * 
^ 77fi(SLQ2, LQK LQ0<7)77ff-^ 
A* Tl 1 1 J i:S(St-5o 

[0151] — Jj, >-=ey-t;i/ h7>v^^oLi^i 

«BEVth#VRD7 iO/hSv^ (Vth<VRD7 ) y 

-?mmw&± vjzz^^frn.mimfi, /- ks a<o 

so !E«TUF7>yX^HNl, HN3^>L, 
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tf v hUB L OCO^iCBLt J- KS AO^ftCSA « 
<CBL) tOM-CWWOS^E^jgi y-KSAO 
WE**e? MftBL OOKBE (Vcc-Vth-Vth' ) t 

O/:*, iHfi^/LAT.O, ^ LAT2, ^ L A T 6 
i:i «9 h 7 >v**N 1 8, N24, N 3 4 > LT 
«>. F7>v7^N15, N16, NHOy-h^D 
(ffllictf, IV) iiomfcft^ F7>y 
J**N15, N16, N 1 7 <0-etL-PtL<0 K U>f >- V 
-^IB^AJStftittlRtSit, 9 * ^HB&L Q 2 - L Q 
Omms- KQ 2-Q0*RC**&O^554*8t 

[0 15 2] KttO*EEVWL#VRD7 KttJgS 

ftfc««^OL*v»*«ffiVth02fil3e3J 1 *T't-*i:^ W 
JS. SlJtflff-f-Vref ^n-l/^jVH^?iith7>y 
P *U tf y hi&B L 0 i:»Ltiatff 

2 V) i:t£^fi^c 

[0 15 3] 3!^7- K*lO«BEVWL**VRD6 

th**VRD6 (Vth>VRD6 ) 

T^iSfi&v^ktcj: 0. V- KS AtiVcclx^;nc«j* 
StiSo iOil, h^Vv**N 1 5, N 1 6, N 1 

[0154] ^ it, — £ttnfeatfc* 

T'&SftlJWf^ L AT 0, ^LAT2 4*)B*MM 

[0 15 5] KMHHf-f- # L AT 0ri*>>W U^WCRjgS 

v**N 1 5***>LTV^di:lcJ: 5, ^y^ElKL 
Q 2 <7)&jjKf£1f y ~ K/Q2^n^l/^vrag^nt 
Sfy - KQ 2 **o- u^i/ri^W l/^JW:RKt 
So Z<Dt%^ y y -^ISSSL Q 2 Offitiy - KQ2-iS 
j^$;M*: h 5 >y**N 2 2 hri^W V^;w:^ 

S o 

[0 15 6] fsmm^rf L AT 2^>f U-^iWCRjeS 

y^^N23, N22i3J:0 f h7>y^^Nl 6 > 
Ltv^l 9 yfiBL Q 1 ORteKfty- 

K/Q 1 ^n-l^^<;vtc|S^$tiTffi1Sy- KQ 1 **n 

[0157] tl±u * *K >^en;H7yy^^oi 
^vMimffiVth» f VRD6 <fc*9*£v> (Vth>VRD6 ) » 
-g\ 77f@BLQ2, LQh LQ0O7 7ff-^ 
** T 1 1 0J i:g(Et*o 

[0 15 8] — ^^'J-b^f7>y^^OLIv^l 
«BEVth**VRD6 i9/h*vi (Vth<VRD6 ) »£\ 'J 
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SEWTLth7>y^^HNl, HN3i ? t>U 
\£v H3tB L OcO^iCBL^y- KS AO^fiCSA « 
<CBL) i:OR|"C«#<OH^E**ei y-KSAO 
*E**lfy h»BL Ocomff (Vcc-Vth-Vth' ) k 
««HeflEon- u^;v (08x.tf. IV) £&£ 0 
fc*, MfMTS-f L AT 0, j> LAT2i:J: f) h ^ > v 

5, N 1 6 0y- hi^n-U^/l* IV) 
io oTv>£/-a6. h7>y^^N15, N 1 6 <D Irtish 

S&L Q 2 , LQ 1 ^fe*y- KQ 2, Q 1 

[0 15 9] K«0«ffiVWLi*VRD6 KBtjgS 

Vref ^n-l/^w:^$Hth7Vy 
^^Pl^>?fL, IfyhiBLOtJtLttilE 
Vcc-CO^S^i^n-So lf7 MBLOOM^xT 
20 «|«I«-tVref ^l/^^OSS (#JxJf> 

2 V) KKJgSftfco 

[0 16 0] 3!W 7- K«UO*ffi VWLrt*VRD5 K 

th**VRD5 J: 1 )*^ (Vth>VRD5 ) -te^ttSfc 
a^aftftv^fc^J: *K V- KS AliVccV^;Wci£j$ 
£*l£ 0 ^<7)tl, h 7 >v**N 1 5, N16, Nl 
7^yf^o 

[0 16 1] 7 7ff-^i:HLtU> £TF<7> 

30 <b*i*o 

[0 16 2] (DV th> VRD7 : 9fff-^li 

n 1 1 j 

©VRD7 >Vth>VRD6 <DWs%: yy*?-9\± \l 1" 
0J 

<3>VRD6 >Vth>VRD5 7?ff->li l"0 0" 

0J 

C^TIi. (SXO^^O^. 77fiBLQ2, LQ0O 
KOSfiMCT, E^ffiLf"^^ n 0 1 J t 

40 *^*c«W#ftv> J: ^ Hi-&dZ*S#*&o 

[0 16 3] -3e*HMiiHfc, ^° 

^tt<7)ifti^)M»(if 55LATO, ^LAT7t& ? 

[0 16 4] ©Kfllfl^^ LATO^N/f U^;VlCf£^$ 
F7>yX^N18A^>U :^^^7> 

Q 2 ORJ&ffi'ttV -K/Q2 * ? n~ U^JMlijtJgS tlT 
E«y - KQ 2 y/n- U^;i/tcR$5"r 
So Z<Dk£, 7 9f0ftLQ2^)fE«y-KQ2i:8 
so aSftfc h 9 > 3 2 h* 1 ^^ 
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[0 16 5] $Uf««"?-^ L AT 7tf^W 

fc, F7>yX^N3 2i3i:(;F7>y^^N17^t 
>Ltv^:^:J:i), ^^f-US&LQOcoSeiS'lS/ 
- K/Q l**n- U^)V[z^^^tiXtmy - VQQtf 
n- l^;i/*ptb/W l"<)V\zfc&irZ> 0 Z(Dt CDS. 

[0166] m±U i »9 . ^^JVh^^y^^OL 
§v^mSVth#VRD5 (Vth>VRD5 ) 

£\ 77f08SLQ2, LQK LQ0O97ff-? 
jS« T 1 0 1 J i:SKt&o 

[0 16 7] >-=6U-tr;V h 9 V^?OLiv^t 

«ffVthrt*VRD5 i; Mn£v^ (Vth<VRD5 ) U 

IE«TLth7>y^^HNl, HN3#t>U 
fcf ? hiSBL 0<7)§*CBLky- KSAO^fiCSA (< 

<cbd t<Dmx~mffi<Dmfrmtfmzy) ^ ^-ksao 

«ff**bfy hi»B L OOtS (Vcc-Vth-Vth' ) k 
litJmaK^n- (0|x.tf, IV) kfc& 0 

IWflMR-g-* LAT0, ^ L AT 7 KJ: »9 b9 Vv 
**N18, N3 6»>LT4, h7>v**Nl 
5, N170y-F#n-l/^ IV) t4 

oTv^fcft, b7>y^^N15, N 1 7 (D^rti^fft 

BLQ2, LQOOlBIfy- KQ2, QO^RK^^^ 

[0168] ar, b»j:lt, a#?7- Hfcomsv 

WLrt* VRD4 ^15^ S tLfctt®-e<7) L § vMimi± V thOfl 

-5e»#Me»«, -n**tt*>«-B-C 

6 # L AT o**'W i^/u£tt56$*u > ^ 
»J-fe;l/h5 >v**£> L§v*ffi«EEVth**VRD5 >Vth 
>VRD4 (7)S^(7)^7 7fiKLQ2, LQU LQ0 

[0 16 9] SiR^- K»tf>WEVWL**VRD3 
flfcttSK-tf) L # V^fiJI V th<7)*ll^**4 $ flfc*^ 
— 5c»#HISa^. ^<;v-X«o«-t"C*&ftOfB«-^-# LA 
T4, ^ LAT8W^W u^wcK^Sfu 

^ >v^^Ll Hi«EEVtha*VRD4 >Vth> 
VRD3 «7)a^7 7f-@»LQ2, LQ1> L Q 0 CO 

7 r 0 1 1 J icRtei-^i: 5 fcWflSti 

& o 

[0 17 0] a*? 7- K»*>WflEVWL**VRD2 U13:5g$ 
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-S^Hgm ^<;i/^tt^fll*-e**fW»fl*# la 

tf)L§vHI*BEVth*WRD3>Vth>VRD2 Oifr&O* 
77f@KLQ2, LQK LQQ<D7 yf-T-ftf 

TO 1 0J fcR«-r&J:dfc«»Sii*. 

[0 17 1] K«U0*BEVWL**VRD1 

— 5E^FPa«a^ ^la 

io <0L#v^««JEVth**VRD2>Vth>VRDl O*^co<^ 
77fiBLQ2, LQ1> LQ0O77ff-^^ 
TO 0 1 J i:Rt5t*i^«H8W fl 
[0 17 2] r«J:^ *cL"Ca*«*aLI6f^* t «:* 

LQ 0 OE«y- KQ 2 - Q 0O-tJi-?**t*C> ^eu -fe;v 

(Q2, Ql, Q0) = (1, 1, 1) L§v* 
ffi«ffVth*^*6<D»^^li (Q2, Ql, Q0) = 
20 (i, i, o) k&«9. LSHt*ffiVth**iMij 5*>» 
^tcii: (Q2, Ql, Q0) = (1, 0, 1) k & >9 > 
USv>«*ffiVth3& f »*4 0»-&Ctt (Q2, Ql, Q 

0) = (1, 0, 0) L£H»ffiVth##* 
3 0»*K:li (Q2, Ql, Q0) = (0, 1, 1) t 
4»K LSH«ffiVth#»#2©»frfctt (Q 2 , Q 

1, QO) = (0, 1, 0) k40, L£v>«mJ±Vth 

1<0»^KW: (Q2, Ql, Q0) = (0, 0, 

1) t%*), LSv^««ffiVth**^*0O»^^«± (Q 

2, Ql, Q0) = (0, 0, 0) tttho -t Lt, £ 

[0173] «t ? kaijs; £ fL/c ^ <D-mt&Mm k 

[0 17 4] -Tftfc*,. iO-HiSJg|8^i5^T»±. # 

ussit*^^ Hums**. «a*f-^ roo 

A* TO 1 xJ (x : OSfclil) 1. 2 V, « 

40 ^Mr-^^ ? n oxj (x : oifciii) <om&, 

1. 5 V, t^^f-^^n 10J Oi^, 1. 5 

V, *§&*7'-*J&* Tl 1 U C0*^> Vcck^oT 

(i2 (b) #bs) o ztikxiz, m%&*r-? 
^ •&a*f f -^* 1 ro x x j (x : osfciii) o 

20//s, *§ii*T'-^* f n 0 xj (x : 0 

sfcwt i ) lO/^s, #§ii^f'-^** n i 
oj 2 ^ s . tia*f->«* n i i j 

(0 2 (c) c 

so [017 5] -<7)t§£\ *ia*f-^^ n i oj is 
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±tr n OxJ (x : Of fclil) W*'J-b)H5'/ 

icy - mSHE35*ep*D$nTV^^WJ: •)g<?ittv 
So Lt^ot, < rfte><0«#i&*7'-*'5S* n l 0J 
jsio'CiOxJ (x : o i tzit l ) co>*'j -t;v h 9 

[0 17 6] JMfc6<ncii, »i&*y'-*KlSCTl»& w 

s ft* tr * h ^iEfc x xinmte 1 ? - K**ffi«>/<A' 

*tl-?tl. 1212 (b) j3J:tfll2 (c) <D£l 

s t Lfc*&KiMM'*^ 12 (d) ICtfI"* 3 Kfc 
"9 , a*W * t* » h MttE t tr y ^ t «i 

li, 112 (e) tc^-Ti: ti:^J 0 
[0 17 7] 112 (e) J: »), £©-*S*Hfl&®Kiiv»T 

i*, r i o i j w#<fc-K, a«W4tr 

7 h MS. t tf h USEE 4: ©26**** i40, * * 20 

Np = 1 + (AVthO + S Vpp+ d Vch+ S VBL) /AVpp 

Tp = Np X (Tpulse + 7 x Tvfy ) 
o±^:ti?n* 0 cct, 
AVthO : 1 0g<7)# 

SVpp : #§:&<fcfl$<0#£&*mffiVPGM <D^9?* 
(^•J±lalSS<DSi&) 

5 Vch : tr ? h «am£t<7)^:3E*EEO^<7 ? * 

s vbl : **ensnLfcv»i> •? ymwEtnmK. (* tz 30 

AVpp : I S P P im^tzWi&W- K&UJEeJX-f- 
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0 1J <9>^';-fe^<0 3 *>$ fciiv>> 
-t 1 H i ©* § A t ;w-cTS# § ii* i"« 

T<Or'-3'^)##a 5 *B#M4-|^— (flllx.lf 2 0 // s) tc 

tgLfci^) „ a»w*tr? ymms.tm^<o\£y v 
»w&t0>mn. mh&frr-ttf n 1 oj 

S^fc&^K *-«CHIIi2. lVt*o/:„ Lfc**o-C, 

tr » h s^mffi t <oi<ot*l* { 0 . 8 v $ -efi» 

SJE fcttjgi- * £ t ^pT^T-* * o 
[0 1 7 8] :ct, ^t<0»^A7'-3'Otlii* 
£ 1 *)5£ * it * 4 T oft** # ii* II 9k N 

p *itr«^:#*ji*«FMTp l±. 8{il!<7)NANDl! 

(1) 
(2) 

1 0<o#^ji*B#ra (7- Ki&mJE 



1 u^;ko^>; 7 r^r b#bs 



? -/te 



Np = 1 + 12. 0 + 0. 5 + 0. 1 + 

= 3 3 (0) 
Tp = 33X (20 + 7X2) 

= 112 2 (ft s) 



* Tpulse 
M) 
Tvfy 

"C -2) o 

[0179] (1), (2) ssicjsv^-c, *§kw&&m 

Ztl&KkHltO&tir* Mx-lfA Vth0= 2. 0V, 5 Vpp 
= 0. 5 V, SVch=0. IV, <5VBL=3. 6-1. 
5 = 2. IV, A Vpp= 0. 15 V, Tpulse =20// 
s. Tvfy = 2 n s £<tAL-T, ISPPSfflvfcft^ 
<Oft^:**ii^[lll&Np *J:tr*^:*^jL*«pMTp*: 

(3. 6-1. 5)1/0. 15 



[0 18 0] 



Np = 1 + (2. 0 + 0. 

= 2 4 (H) 
Tp = 2 4 X (20 + 7X2) 

= 816 (/is) 



*HttJBSBO»£\ ^VBL=0. 8Vti:0, S+^ttiiA 
CO-* *E^Np ^J:if**:»*a*I^BITp li, 
5 + 0. 1 + 0. 8) /0. 1 5 



[0181] 



Ceo J: ■? 

i ii* Bat^lBlc: SUM ?iii©T- 
[0 18 2] JiliiOH^O^Jfe^Slcov^T^fitJC 



iftzmm, *#stitc(±, ##a*7'-^»ct&i:rtt5S$ 

EOii* fii-Wllc®rT, -HlcPl^? ixs t>Ofl± 
[0 18 3] ifc, ±5Eeo-Hife^Setci3tt-2)>* 'J-fe 



(22) 



ftffl2 0 0 0 -1 4 9 5 7 8' 
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77-f fflfflHtt 3 *©flW&li-'Wfc«!rr, Lfc <> 

[0 18 4] Sfc, ±ao-*M0B«K*v»-ctt, :o 
HSOM-t'J -tr^ h 7 Vv^.^lcMLT3 If? b 
8ftt4f-^*8Sit4NANDfi757 

4tt*fc47*-**IBtt'*-*NANDffl'7? ? 
[0 18 5] 

■ [»«©«»] £Ul, d<7)§|^(cJ;*7^}f^14*«#IB 

§ * * 'J -t ^ KHSW K r*- * o# § 

& $ti-6B#Hi- Wi&i- s H?* 65 * v - KISS 

[HIEOflJIL&ftH] 

[HI] NANDl757->a^t'Jt:^v>TISPP 
[i2] £<af|^OMH£i&?&1 _ *fc*WB&&Ht l * 

& o 

[H3] iW5&^0-Hifeff^lci*8fiSM<ONAND 

o 



10 
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[115] iO»WO-*«I^S8KJ:4 8«ffl<ONAND 
[16] iOlSWO— fEJfc^S^J:* 8ttl2<7)NAND 

177 v ya^t'j <d^)vt 4mft*mm-tz>K£><n> 

9 4 5 yy*f-t — h 

[H7] iOftSO-^IBIBKii 8-fiHONAND 
[ig] l-OO^^eV-t^h^VvT.^lCS If? h# l( b 



20 



30 



If 7 hi 



tffi * i % & <v tr h lama w en anfli * u w 



-t z, tz & <o b§ m. m -c *> h o 

[H9] t;V77*-^ h*fflv»fc*§&*»f1?*K9!1- 
£ * O ^ ffi 0 E& H "C & * o 

[@10] iO»M*«afflSit4JSl«r08*aoNAN 
& o 

1 . . . >^v-t;v7i/>f, 2 • • • e 7 h»«JE*& 
iB, 3 • • • «*tHu/'* , j yT^mmmsb, ao, 

A 1 • • -^tUh'JV^ WL 0-WL 1 5 • • • 
7 - K$L B L 0 , B L 1 • • • \£ y h JHU L Q 0 - L 
Q 2 • • • y y*mS&. VBL1-VBL3 • ■ • lf7 



it 

a 



[HI] 


-=-888 

























[112] 



O . 1 



2 3 4 5 6 7 



_. SSCSi "ooo 
-ooi* 



Vvr. 
V«oe 



Vabi- 



<•> <b> <o> (d) 



*ioo- 



Vrm- 

•110* 



• o. ov « 

- o. ev « 

- 1. 2V ' 

• 1. 8V • 

• 2. 4V • 

. 3. av 

• 3. ev 



0. ov - 

0. ov • 

1. 2V ■ 
1. 2V ■ 
1. 5V • 



> 20 m « • 
' 20ii s 1 
' 20*i s ' 

• 20 » a • 

• lOps 



#io>" 111 " • • 9. 0V 



1. 6V- • \Ou9 
1.BV-- 2*i o 



Op • 



• o. OV ■ 

• o. ov • 

• 1. 2V* 

• 1. 2V« 
. 2. 2 V 
■ 2. 2V • 

• 3. 2V ■ 



(•)-(d) 
•O. OV 

• o. ev 
- 0. ov 

• o. ev 

• o. 2V 

• O. 8V 

• 0. 4V 
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14] 




Bi 
TRNQ- 



to |£n* 6 



L.-^J^- 1 




[IU8] 



Vvf,- 

v« 



-ooi" 



Oil" ' • 1. BV 



Vvn- 

Vwi- 



(•) (bj 

«^D«t« trauma tr?Niwi£ 



o. ov 

0. 6V 

1. zv 



O. OV 
O. OV 



Vvr. 
Vmm 



Vv«i 
V«t» 



1O0" • 
101" ■ 
110" • 



2. 4V 

3. OV 

3. 6V 



1. 2V *\ 

>VB1 
1. 2V J 

1. 5V ^| 

> VB2 
1. 5V J 

1. 5V VB3 



WL15 O 




[05] 



Vrai 
TRN 
A1B 

AiN 
PGM . 
DSG . 
VBL1 : 
VBL2 
VBL3 . 



— I 

f- Voo-Vth \ , 





-f-^l- 



VWL 

blo 



BLO 

(O«ta:10O 



ta:0ts i VW 



Vgw-Whogg 



CHO . 

(O«U:0u) • 



*4= 



CHO , 

IMi:10i) i 



CHO T j{7_ 

<&*»:110Tj 



y 



voc— vuioaq 



CHO r. 



(24) 



mm 2000-1 49578 



[16] 



[1217] 
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"otoV 01 
\oo 

'3A- 

15 
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